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ABSTRACT OF THE DISSERTATION 
THE LONGITUDINAL INFLUENCE OF PHYSICAL ACTIVITY ON ADOLESCENT 
ALCOHOL USE 
by 
Beverly A. Ruffin 
Florida International University, 2012 
Miami, Florida 
Professor Eric Wagner, Major Professor 
The purpose of this research was to explore the influence of physical activity on 
depressive symptomatology and adolescent alcohol use during an underexplored 
transition from middle school to high school. The study initiative is supported by the fact 
that research has shown a unique and simultaneous decrease in physical activity (CDC, 
2010), increase in depressive symptomatology (SAMHSA, 2010) and increase in alcohol 
use (USDHHS, 2011) during middle adolescence. A risk and resilience framework was 
used in efforts to conceptualize how these variables may be inter-related. 
Data from waves I and II of the National Longitudinal Study of Adolescent 
Health (Add Health, Bearman et al., 1997; Udry, 1997) was used (N = 2,054; aged 13-15 
years). The sample was ethnically and racially diverse (58.2% White, 24% African 
American, 11.7% Hispanic, and 6.1% other). Structural equation models were developed 
to test the potential influence physical activity has on adolescent alcohol use (e.g., 
frequency of alcohol use and binge alcohol use) and whether any of the relationship was 
mediated by depressive symptomatology or varied as a function of gender. 
 viii
Results demonstrated that there was a significant influence of structured physical 
activity (e.g., sports) on adolescent alcohol use. However, contrary to the proposed 
hypothesis, engaging in structured physical activity appeared to contribute to greater 
binge drinking among adolescents. Instead of demonstrating a protective feature, the 
findings suggest that engaging in structured physical activity places adolescents at risk 
for binge drinking. Furthermore, no significant relationships, positive or negative, were 
found for the influence of physical activity (structured and unstructured) on frequency of 
alcohol use. The findings regarding mediation revealed binge drinking as a mediator 
between physical activity (structured) and depressive symptomatology. These findings 
provide support for research, practice, and policy initiatives focused on developing a 
more comprehensive understanding of alcohol use drinking behaviors, physical activity 
involvement, and depressive symptomatology among adolescents, which this study 
demonstrates are all associated with one another. Results represent an initial step toward 
evaluating these relationships at a much younger age. 
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CHAPTER I.  INTRODUCTION 
Adolescence, characterized as the period between childhood and adulthood, is a 
unique period in the life span that presents opportunities and challenges in improving and 
maintaining health (Mulye et al., 2009).  One developmental milestone and purpose of 
adolescence is preparation for adulthood.  During adolescence, young people are 
becoming increasingly more independent and taking greater initiative and responsibility 
for habits such as exercise, diet, substance use and sexual risk behaviors.  As a result, the 
period is marked with the development of a variety of health promoting and health-
compromising behaviors.    
The health status of youth in the United States have been discussed in numerous 
reports, concluding that the predominate threat to adolescents’ health are the health-risk 
behaviors and decisions adolescents make in regards to health-related behaviors (Resnick 
et al., 1997; CDC, 2004; Mulye et al., 2009; USDHHS, 2010).  Learned early, bad habits 
and the consequences of unhealthy choices can have profound and lasting effect on the 
future of Americans (USDHHS, 2007).  Knowledge of how adolescents become involved 
in negative health behaviors, and ways to protect adolescents from these harmful 
influences is essential to the field of adolescent research.   
This particular study will focus on two behaviors, one health- compromising and 
one health-promoting, alcohol use and physical activity, respectively.  In respect to these 
two variables, the role of depressive symptomatology as a plausible mediator will be 
closely examined.  All of these variables play a role during adolescence.  However, the 
ability to examine the interplay among these variables during middle adolescence where 
there is a simultaneous increase in the onset and frequency of drinking (Chassin, Flora, & 
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King, 2004; Faden, 2006; Johnston, O’Malley, Bachman, & Schulenberg, 2009), declines 
in physical activity (National Center for Health Statistics, 2005; Singh, Mahashwari, 
Sharma, & Anand, 2006; Center for Disease Control & Prevention (CDC), 2008), and 
increases in depressive symptomatology (SAMSHA, 2008) is particularly compelling.  
Adolescent Alcohol Use During Middle Adolescence 
The use of alcohol is very common in our society.  Despite declines in overall 
alcohol consumption over the past three decades, alcohol has been and continues to be an 
integral part of American life (U.S. Department of Health and Human Services 
(USDHHS), 2007).  According to a recent national survey (SAMHSA, 2008), slightly 
more than half of young persons aged 12 or older report being current drinkers of alcohol.  
More specifically, adolescent alcohol use is a pressing social and public health concern.   
In a recent SAMHSA report (2010), it was reported that almost 8,000 adolescents, ages 
12 to 17, reported drinking alcohol for the first time. Furthermore, about 18 percent of 8th 
graders and 41.2 percent of 10th graders have been drunk at least once (Johnston, 
O’Malley, Bachman, & Schulenberg, 2007).  By the time U.S. children are seniors in 
high school, about 30 percent are drinking at least once a month.  In addition to the early 
initiation of alcohol consumption, when young people drink, they tend to drink in large 
quantities, often consuming four to five drinks at one time (Johnston, O’Malley, 
Bachman, & Schulenberg, 2008).  
The age range for adolescence as defined by the Centers for Disease Control 
includes 10-19 years of age (CDC, 2008).  However, in particular, this study closely 
examined middle-aged adolescence and an under explored transitional period from 
middle school to high school (e.g., 13-15 years of age) because of the contemporaneous 
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declines in health promoting behaviors and increases in health compromising behaviors 
(Wagner, 2008; USDHHS, 2009) during this specific developmental stage.  Due to this 
compelling overlap there exists a real necessity to conduct research and discover methods 
that will prevent and promote the initiation of negative and positive health behaviors 
respectively.   
It is well known that initiation and use of alcohol becomes more salient and 
common during adolescence (Johnston et al., 2009).  However, what is unique and lends 
support to focusing on middle adolescence is that studies show increases in initiation and 
use of alcohol during this transitional period (Faden, 2006; SAMSHA, 2008; Johnston et 
al., 2008).  At the same time, particularly specific to overall substance use research, most 
has focused on late adolescence and the transition from high school to college.  However, 
the transition out of middle school into high school is a critical passage in life.  For 
example, there exists a paucity of children between the ages of 10 and 15 years of age in 
treatment studies.  This is troublesome due to the fact that distinct behavioral differences 
in the patterns and use of alcohol begin to develop in middle school (Wagner, 2008).  
According to Guo, Collins, Hill, & Hawkins (2000) the development of these distinct 
alcohol-related behaviors significantly differed as children transitioned from elementary, 
middle, and high school.  The alcohol-related problems included (1) progressing from a 
nonuser to a current user during the transition from elementary to middle school, (2) 
continued drinking in middle school, and (3) heavier more episodic drinking in high 
school.  It is this transitional period that could use considerable more attention.  
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Physical Activity: Operationalization, Inactivity Patterns, and Research Links to 
Adolescent Alcohol Use 
To date, research on adolescent alcohol use has focused on identifying risk and 
protective factors, studying different populations (e.g., various ethnic groups), and testing 
a variety of measures and explanatory models.  Recently, there has been growing interest 
in how physical activity may prevent or reduce alcohol-related risk behaviors among 
teenagers.  According to Caspersen and colleagues (1985), physical activity is defined as 
“bodily movement produced by the contraction of skeletal muscles that increases energy 
expenditure above the basal level” (p. 126, Caspersen, Powell, & Christenson, 1985).  
These activities can be categorized into sports, conditioning, occupational or other 
activities (Caspersen et al., 1985).  Exercise, according to Caspersen and colleagues, is a 
“subset of physical activity that is planned, structured, and repetitive and purposeful in 
the sense that improvement or maintenance of physical fitness is the objective” (p. 128, 
Caspersen, Powell, & Christenson, 1985).  For example, most conditioning and many 
sporting activities are performed in an effort to improve or maintain physical fitness. In 
most instances these activities are planned, structured, and repetitive. Physical fitness 
includes, but is not limited to, cardiorespiratory endurance, muscle strength, body 
composition, and flexibility, compromising a set of attributes that people have or acquire 
that relates to their individual ability to perform physical activities (Capersen et al., 1985; 
Thompson et al., 2003).  
Everyone performs physical activity in some form in order to sustain life.  There 
are various different operationalizations and proxies of physical activity.  However, for 
purposes of the proposed study, physical activity will involve typical proxies of exercise-
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related activities (e.g., running, aerobic exercise, strength conditioning, flexibility 
stretching, calisthenics), which are subcategories of physical activity.  Classification of 
physical activity is usually based on intensity—the amount of energy or effort a person 
expends in performing the activity (USDHHS, 1996; Ainsworth et al. 2000).  
Measurements of physical activity (in the form of exercise) are multi-faceted: frequency, 
intensity, time period (or duration), and type (or mode) (Ainsworth et al., 2000).  
Classification of physical activity (e.g., exercise) is usually based on intensity—the 
amount of energy or effort a person expends in performing the activity (USDHHS, 1996; 
Ainsworth et al., 2000). 
While there has been a growing interest on the influence of physical activity on 
adolescent alcohol use, according to Healthy People 2010 (USDHHS, 2000), there exists 
widespread concern about physical inactivity among adolescents.  The Surgeon General’s 
report (USDHHS, 1996) and Healthy People 2010 and 2020 (USDHHS, 2000, 2010) 
identify the necessity of physical activity discuss the importance of its health-related 
benefits.  Although there exists distinct health-related benefits from physical activity 
participation, physical activity rates have continued to decline over the past two decades 
(National Center for Health Statistics, 2005; CDC, 2008; USDHHS, 2000, 2010) despite 
efforts aimed at increasing exercise among adolescents. 
The decline in physical activity has led to an alarming health trend.  Over the past 
20 years there has been a rapid increase in the prevalence of obesity in the U.S. (National 
Center for Health Statistics, 2005; USDHHS, 2010).  According to the Center for Disease 
Control, obesity is defined as “a medical condition in which excess body fat has 
accumulated to the extent that it may have an adverse effect on health, leading to reduced 
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life expectancy and/or increased health problems” (CDC, 2008).  The Body Mass Index 
(BMI) is a measurement that defines people as overweight by comparing an individual’s 
height and weight.  Between the years of 1999 to 2002, 16.1% of adolescents ages 12 to 
19, were overweight (95th percentile BMI for age) and 30.9% were overweight or at risk 
for becoming overweight (85th percentile BMI for age) (Hedley et al., 2004).  Schools 
play an integral role in providing physical activity to American children and youth (Pate 
et al., 2006). The enrollment of high school students in physical education classes 
dropped from 41.6% to 28.4% between 1991 and 2003 (CDC, 2004).  Thus, despite the 
growing interest in physical activity research, the relationships between risk and 
protective factors related to physical inactivity have not been thoroughly investigated.   
Even fewer studies have examined the relationship between one of the most 
prevalent risks, alcohol use and one of the most important protective factors against 
adverse health outcomes, physical activity.  The little research done to date concerning 
the relationship between physical activity participation and alcohol use among 
adolescents has been inconsistent.  Some studies suggest that physical activity 
participation in the form of organized sports puts youth at increased risk for alcohol use 
(Barber, Eccles, & Stone, 2001; Darling, Caldwell, & Smith, 2005) while other studies 
find that youth engaged in organized sports or in other fitness activities are at lower risk 
(Collingwood, Sunderlin, & Thomas, 2000; Werch et al., 2003; Werch, Moore, 
DiClemente, Bledsoe, & Jobli, 2005).   As a result of these mixed findings, the nature and 
extent of relations among physical activity, specific risk or protective factors, and health 
risk behaviors like underage drinking remain pressing topics for empirical research.  
Furthermore, exploring the relationships among these variables, more specifically, during 
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the middle phases of adolescence (13-15 years of age) in which adolescence face peer 
pressure to use alcohol and engage in other health risk behaviors, is critical and provides 
considerable support for this line of research.   
 Moreover, the inconsistent findings suggest that it is important to look beyond 
direct effect models of the relation between physical activity and adolescent alcohol use.  
Physical activity may affect adolescent alcohol use, not directly, but indirectly by 
reducing the influence on alcohol use by way of a third variable in a mediating 
relationship.  The premise of this proposal is that the inconsistent research findings to 
date are the result of the lack of attention among the dominant conceptual models to the 
possibility of a mediated relationship between physical activity and adolescent alcohol 
use.  Evaluating more complex models (e.g., mediation) is important if the nature of the 
relationship between physical activity and adolescent alcohol use is to be better 
understood.   
Depressive Symptomatology: A Mediation Approach 
Health behaviors of greatest medical, research, and policy concern today are 
extremely complex (Kraemer, Stice, Kazdin, Offord, & Kupfer, 2001). So, an 
understanding of how potential risk and protective factors work together is crucial to the 
advancement in research, policy, and practice.  A mediation framework was used in the 
conceptualization of the proposed study.  However, a way to understand why mediation 
was selected is to take a closer look at two major effect variables. There are two effects 
that add complexity to revealing and evaluating change; those are moderators and 
mediators.   
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A moderator is a variable that affects the magnitude or level of effect across 
another variable (Kraemer et al., 2001).  A mediator occurs within a causal pathway from 
an independent to a dependent variable (Kraemer et al., 2001).  Mediators identify 
possible mechanisms through which a treatment and/or intervention might achieve its 
effects. The mediation model provides a strong foundation for this investigation by 
attempting to demonstrate a causal relation and understanding of the mechanisms of 
action through which physical activity influences later alcohol use among adolescents. 
One proposed candidate for mediation identified from the research literature is 
depressive symptoms.  Within the context of the proposed study, depression meets some 
of the elemental conditions for a mediator for two important reasons.  First, depression is 
correlated inversely and robustly with physical activity and sport participation (Sanders, 
Field, Diego, & Kaplan, 2000; Gore, Farrelll, & Gordon, 2001; Kirkcaldy, Shephard, & 
Siefen; 2002; Motl, Birnbaum, Kubik, & Dishman, 2004).  Second, depression is also 
correlated positively & robustly with adolescent alcohol use (Kumpulainen, 2000; Diego, 
Field, & Sanders, 2003; Hallfors, Waller, Bauer, Ford, & Halpern, 2005).   
Moreover, among adolescents, depressive disorders are viewed as one of the most 
prevalent psychiatric disorder (Santos, Richards, & Bleckley, 2007; Lewinsohn, Hops, 
Roberts, Seeley, & Andrews, 1993).  Depressive symptoms demonstrate a dramatic 
increase from childhood to adolescence, where rates approximate those found in adult 
populations.  Depressive disorders are estimated to affect 8.5 percent of adolescents, the 
equivalent of one in every twelve (Costello, Erkanli, & Angold, 2006).  Prevalence rates 
are estimated to be as high as 19 percent (Lewinsohn et al. 1993), and increase to 25 
percent by the end of adolescence among teens in the general population (Kessler, 
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Avenevoli, & Merikangas, 2001; Kessler & Walters, 1998).  In addition to increased 
prevalence rates of depression, the average age of onset has rapidly decreased.  By the 
age of 14 roughly 9 percent of adolescents have experienced at least one episode of 
severe depression (Avenevoli, & Merikangas, 2001; Avenevoli, Knight, Kessler, & 
Merikangas, 2008). 
Depression is often seen with other conditions and associated with a range of 
negative health-related behaviors and outcomes during adolescence. (Keenan-Miller, 
Hammen, & Brennan, 2007).  Particularly relevant to the proposed study is previous 
research on adolescents suggests that there is a positive association between depression 
symptoms and substance use, including alcohol use (Diego et al., 2003; Kumpulainen, 
2000).  There are discrepancies as to whether depressed persons use substances to cope or 
whether substance use actually causes depression; moreover, the relation between 
depressive symptomatology and alcohol use may be bi-directional.  Nonetheless, research 
has been unequivocal in demonstrating that depressed youth are more likely to use 
alcohol and other drugs than are their non-depressed counterparts. 
Psychosocial stressors unique to and characteristic of adolescence likely influence 
the increase in depression symptoms among teenagers.  During adolescence, teenagers 
begin to transfer a lot of attention to the self.  This shift in attention in combination with 
beginning high school, physical and physiological development, and evolving 
associations with same sex and opposite sex peers, may have an adverse effect on the 
psychological well-being of adolescents.  Participating in physical activity has been 
shown to promote more positive  mental and emotional states via psychosocial 
mechanisms such as offering a diversion from distressing thoughts (Craft, 2005), or 
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enhancing the ability to socialize with others and encouraging strong social networks 
(Salmon, 2001).  Understanding what factors may ameliorate or promote depression 
during adolescence is important, because these factors may also influence engagement in 
risk behaviors, such as alcohol use. 
Despite the consistency of the findings for an inverse relationship between 
physical activity and depressive symptomatology, few longitudinal studies have been 
conducted.  Moreover, there is limited research on the potential relationships between 
physical activity, depression, and alcohol use across time.  Given the comorbidity of 
depressive symptomatology and alcohol use and the positive mental health benefits of 
physical activity found in the literature, understanding more about the relationships 
between these constructs could have enormous public health impact.   
The Current Study 
Numerous factors contribute to individual differences in alcohol use behaviors 
among adolescents.  Such health behaviors, such as adolescent alcohol use, are typically 
quite complex and involve not one distinct cause but part of a sequence of risk factors. 
(Kraemer et al., 2001).  Given the strong associations between (a) physical activity and 
depressive symptomatology and (b) alcohol use and depressive symptomatology, 
investigations into the influence of physical activity on alcohol use behaviors among 
adolescents through a putative mediator such as depression is a logical next step. A 
mediation model is the best approach for determining how the relationship between 
physical activity and alcohol use among adolescents may be influenced by depression.  
No research to date has tested a mediation model.  Demonstrating mediation would move 
the field forward by suggesting what might be the process resulting from physical activity 
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that leads to reduction in adolescent alcohol use. Such a model could help advance the 
literature by elucidating one underlying mechanism linking two variables (e.g. physical 
activity and alcohol use) (Baron & Kenny, 1986). 
The current study expanded upon prior research concerning the effects of physical 
activity participation on later adolescent alcohol use, as well as the putative mediating 
role of depressive symptomatology during a particular period of growth and change.  The 
overall purpose of the study is to examine (a) the temporal influence of early physical 
activity on alcohol use (e.g., frequency of alcohol use and binge use of alcohol) during 
middle adolescence, and (b) whether depressive symptomatology mediates the 
hypothesized relationship between physical activity and adolescent alcohol use (see 
Conceptual Models Figures 1 and 2 for proposed model).  
The significance and innovation of this study lies in the ability to examine the 
relationships among all three constructs across time with a nationally representative 
sample (Add Health).  This will aid in producing results that have greater external 
validity than many previous studies.  In addition, more detailed information regarding 
how physical activity influences adolescent alcohol use can lead to development of new 
prevention and intervention programs as well as enhancing existing programs that aim to 
prevent an array of negative health behaviors such as alcohol use. 
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CHAPTER II. REVIEW OF THE LITERATURE 
A significant amount of literature exists concerning adolescents, depression, 
physical activity, and alcohol use.  However, there is a dearth of research regarding the 
intersection of these concepts in helping to explain the influence physical activity has on 
alcohol use. Moreover, the importance of exploring this line of research among those 
transitioning from middle school to high school is reviewed.  In this chapter, summaries 
of the constructs are presented in such a way as to explain the evolution of the goals of 
the current study.  Next, the theoretical underpinnings for the current research are 
reviewed. Finally, based on the review of the literature, the hypotheses are outlined. 
Population of Focus: Adolescents 
Defining Adolescence. Adolescence is a distinctly compelling stage of 
development because of the variety of changes and transitions occurring. According to 
Adams (2000) and other researchers, the body, in many ways, undergoes a second and 
dramatic growth period; much “like that of infancy” (Adams, 2000, p.3; Zucker, 2008). 
The rate of developmental change that occurs during adolescence is second only to 
infancy (USDHHS, 2010). Adolescence incorporates the transition from childhood to 
adulthood and is marked by the dramatic physical growth and neurological development, 
as well as considerable amounts of social and emotional changes (e.g. peer and societal 
expectations and self-identity issues) that occur during this stage of life (Wagner, 2008; 
Windle et al., 2009).  During this developmental period, three quite distinct influences, 
biological, psychological, and social influences, begin to converge into one dynamic 
influence on adolescent behavior (Adams, 2000; Zucker, 2008). In addition, adolescence 
is often described as a period of experimentation with risky or problematic behaviors 
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(Terzian, Andrews, & Moore, 2011). Those behaviors include drinking, using drugs, 
smoking cigarettes, having unsafe sex, and driving recklessly. These behaviors, in many 
instances, prevent some adolescents from reaching their full potential and more 
importantly can lead to seriously impaired lives and even premature deaths (Sunstein, 
2008; Ozer & Irwin, 2009). As a result, there is so much to observe, analyze, and 
understand that this particular period in development lends itself well to research.  
Researching the exploration of risky behaviors during adolescence is imperative 
to gain the knowledge necessary to develop appropriate preventative services and policies 
to improve overall health and health outcomes of the adolescent population. The age 
ranges that encompass adolescence vary depending on the source.  However, the majority 
define adolescence as capturing the period in life between 10 and 20 years of age 
(USDHHS, 2007; CDC, 2009a; World Health Organization [WHO], 2011).  Furthermore, 
according to Harter & Monsour (1992), the period of adolescence can be further 
subdivided into three distinctive phases: early adolescence (ages 11 to 14), middle 
adolescence (ages 15 to 17), and late adolescence (ages 18 to 20).  
For both males and females, significant changes occur in the neurobiological, 
hormonal, psychological, and social systems during adolescence (Cameron, 2004; 
Nelson, Leibenluft, McClure, & Pine, 2005, Masten, 2007).  However, a key biological 
marker of adolescence is puberty. The external signs of reproductive development are 
brought on by the hormonal changes occurring during puberty in combination with the 
formation of new more defined neural circuitry and wiring in the brain (Sisk & Zehr, 
2005). This interaction between external and internal forces impacts how individuals 
respond to, interact with, and view their environment.  Any time between the ages of 8 
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and 14 puberty can commence. However, by the age of 10 the majority of adolescents are 
in the midst of it as indicated by developing changes in the secretion patterns of the sex 
glands for males and females (Sisk & Zehr, 2005). The timing and pace of puberty varies 
across individuals (Sisk & Zehr, 2005). In order to gauge when adolescence begins, 
researchers have examined the first signs of puberty. For girls, the first visible sign is the 
appearance of breasts, generally between 10 and 11 years of age. For boys, the first 
physical sign of puberty is an increase in testicular size, generally occurring between 9 
1/2 and 13 1/2 years of age.  These very distinct developmental processes that 
characterize this age range makes focusing on this particular period as it relates to alcohol 
use of critical importance.   
Research over the last several decades examining potential risk factors for 
problematic alcohol use has pointed toward psychosocial factors that may interfere with 
development during childhood and adolescence.  These developmental periods serve as 
foundations for cognitive, biological, emotional, and social determinants of risk to 
converge in ways that encourage or deter individuals from risky alcohol consumption (or 
other risky or reckless behaviors).  Alcohol expectancies have been thought to be 
acquired early in life (Goldman, 1989, 1999) and can influence their intentions to drink in 
the future (Austin & Meili, 1994), as well as, the amount of alcohol that they consume.  
As early as preschool, children have been shown to discriminate alcohol from other 
fluids, and can express awareness that adults drink alcohol rather than children (Noll, 
Zucker, & Greenberg, 1990). Furthermore, it has been well-documented that both 
positive and negative alcohol expectancies increase across age groups, from as young as 
first grade up through the twelfth grade.  As described in an article by Zucker and 
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colleagues, children younger than 10 begin to recognize and form opinions regarding 
alcohol and the consequences of that use (Zucker, Donovan, Masten, Mattson, & Moss, 
2009).   
Although, adolescent alcohol use is common, the risks associated with alcohol use 
during key periods of development are significant.  Grant and Dawson (1997) found that 
individuals who begin drinking prior to age fifteen are at four times the risk of meeting 
criteria for alcohol dependence as compared to those who begin after the age of twenty.  
For the proposed study, a sample of adolescents between 13 and 15 years of age will be 
followed across the transition from middle school (Wave 1) to high school (Wave 2) 
(e.g., 8th to 9th grade).   
Transition from Middle School to High School: Middle Adolescence   
Some researchers have acquired a heightened interest in school transition research 
because these education shifts impact and interact with concurrent developmental 
transitions.  School transitions, for example, from elementary school to middle school to 
high school are typically perceived to be normal life experiences. However, these school 
transitions can be quite disruptive for students across various developmental domains 
(Benner & Graham, 2009). For example, the high school transition involves negotiating 
shifts in organizational structure.  This includes   larger student enrollments, more 
bureaucratic organizational structure, and, in some cases, less personal attention than that 
experienced in elementary or middle school. These transitions involving the introduction 
to “unfamiliar, more populated, and less intimate school settings potentially disrupts 
social relations and supports (Baker et al., 2001).  This could result in an individual 
feeling less a part of their community and a detachment from the reality of his or her self 
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or environment (Lee & Smith, 2001).  The susceptibility to these feelings students may 
experience during school transitions may result from the dramatic developmental changes 
as well as changes in their school environments that are unfolding as individuals mature 
from childhood to adolescence (USDHHS, 2009).  
To date, most research examining school transitions has focused on the shift from 
elementary to middle school, due to the simultaneous onset of adolescence and the 
changes in school environments. From elementary to middle school, students move from 
smaller, more intimate elementary schools to larger, more interpersonal, and often more 
academically demanding middle schools (Aikins, Bierman, & Parker, 2005; Rudolph; 
Lambert, Clark, & Kurlkowsky, 2001).  Overall, research on the entrance into high 
school is more limited, although studies have documented analogous social, emotional, 
and psychological challenges to those experienced across the middle school transition 
(Barbara & Olsen, 2004; Roeser, Eccles, & Freedman-Doan, 1999).  These include such 
things as depressive symptomatology, declines in self-esteem, falling academic 
performance, as well as social disengagement. 
Key behavioral differences in alcohol use patterns begin to emerge during middle 
adolescence.  These alcohol use behaviors include the change from (1) a nonuser of 
alcohol to (2) an initiator but not currently using to (3) an initiator and current user to (4) 
current user with heavy episodic drinking (Guo et al., 2000).  This is of particular concern 
because there is a dearth of research exploring the transition from middle school to high 
school.  These behavioral manifestations during this time period could have important 
effects on the use of alcohol in high school.  This particular study focuses on adolescents 
transitioning from middle school to high school.  Particularly specific to substance use, 
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most transition research has focused on the transition out of high school.  However, the 
transition out of middle school into high school is just as critical.  What is quite unique 
and lends support to focusing on middle adolescence is studies show that increases in 
initiation and use of alcohol are evident during this transitional period (Faden, 2006; 
SAMHSA, 2008; Johnston et al., 2008; Windle et al., 2009).  Moreover, as will be 
discussed in the review of the literature, there is also a simultaneous decrease in physical 
activity during middle adolescence (Singh et al. 2006). 
Adolescents and Alcohol Use 
Underage alcohol use is quite widespread, as shown by national surveys 
(USDHHS, 2007; Johnston et al., 2008; SAMHSA, 2009).  Almost 74% of persons age 
twenty-one or older report that they started drinking alcohol before reaching the legal age 
(Newes-Adeyi, Chen, Williams, & Faden, 2005).  Although considered widespread, trend 
data on alcohol use and alcohol dependence and abuse among persons aged 12 to 20 from 
2002 to 2007 have found that among both males and females, rates of lifetime alcohol use 
decreased between 2002 and 2006 (NSDUH, 2008). Rates of lifetime alcohol use 
decreased from 56.5 percent in 2002 to 54.0 percent in 2006 for underage males and from 
56.0 to 53.7 percent for underage females (NSDUH, 2008). Among underage males, the 
prevalence of past year dependence or abuse was lower in 2006 (9.6 percent) than in 
2004 (10.8 percent) or 2002 (10.9 percent) (NSDUH, 2008). Among underage females, 
the prevalence of past year alcohol use was lower in 2006 (46.2 percent) than in 2003 
(48.0 percent) (NSDUH, 2008).  There were no differences between 2006 and the 
previous 4 years of the survey for either males or females on past month alcohol use, 
binge use, or heavy use.  Unfortunately, in terms of rates of dependence and abuse there 
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are no more current data available as of 2010. Thus, it is difficult to assess whether these 
patterns have remained stable or are undergoing change.   
Despite trend data suggesting these slight decreases in alcohol use among 
adolescents (SAMSHA, 2008, 2009), the rates of alcohol use remain at high enough 
levels to still be a considerable public health concern and problem in the United States 
(Windle et al., 2009).  Moreover, there have been increasingly higher rates of alarming 
drinking behaviors such as binge drinking and daily drinking (Windle et al., 2009).  A 
distinctive and normative characteristic of adolescence is the increased initiation and 
experimentation with alcohol (Windle et al., 2009).  Further details on the magnitudes of 
prevalence rates and trends in adolescent alcohol use are described in the next section.  
Prevalence of Adolescent Alcohol Use. On an average day, almost 8000 
adolescents, aged 12 to 17, drink alcohol for the first time (SAMHSA, 2008).  The 
severity of the concern and the need for further research concerning adolescent alcohol 
use is best described and understood in terms of the actual number of adolescents who 
drink and their patterns of alcohol consumption.  Approximately 11 million American 
youth under the age of 21 drink alcohol with people aged 12 to 20 years drinking roughly 
11 percent of all alcohol consumed in the United States (SAMHSA, 2008).  Compared to 
tobacco or illicit drugs, alcohol, is the number one substance of choice among America’s 
adolescents (Johnston et al., 2008; USDHHS, 2007). 
Research also suggests that a considerable number of adolescents start drinking at 
very young ages.  In fact, the Leadership to Keep Children Alcohol Free initiative was 
launched by the National Institute on Alcohol Abuse and Alcoholism to inform the public 
about the prevalence and impact of early alcohol use by young persons between 9 and 15 
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years of age (D’Amico & McCarthy, 2006).  Since 1965, the average age of first alcohol 
use has decreased, demonstrating that youth are beginning to drink at a younger age 
(SAMSHA, 2008). From a historical perspective, in 2003, the average age of first alcohol 
use was roughly 14 years of age, compared to about 171/2 in 1965 (Newes-Adeyi, G. et 
al., 2005). Current data from more recent surveys continues to demonstrate this trend.  
For many, initiation of use occurs prior to age 13 (National Center for Chronic Disease 
Prevention and Health Promotion, 2008; Komro, Tobler, Maldonado-Molina & Perry, 
2010), with one-quarter of adolescents beginning to drink alcohol before the age of 13 
(National Center for Chronic Disease Prevention and Health Promotion, 2008).  
Data from the Youth Risk Behavior Surveillance System (YRBS) further 
underscore why there should be concern about alcohol initiation among our youth 
population. According to this survey, roughly 30 percent of youth in a sample of 9th 
through 12th graders reported starting to consume before the age of 13. This early 
initiation and heavy use of alcohol presents serious consequences for healthy 
development. For example alcohol regularly plays a role in a variety of unfavorable 
outcomes including academic failure (Grunbaum et al., 2004), engagement in other illicit 
drug and tobacco use (Grunbaum et al., 2004; Shiffman & Balabanis, 1995), changes in 
the anatomy and operations of the developing brain (Crews, Braun, Hoplight, Switzer, & 
Knapp, 2000; White & Swartzwelder, 2005), are four times at risk of meeting criteria for 
alcohol dependence as compared to those who start drinking after age twenty (Grant & 
Dawson, 1997), and death from injuries (Hingson & Kenkel, 2004). 
The percentage of adolescents who have tried alcohol greatly increases 
throughout the high school years (Johnston et al., 2008). Nearly three-fourths of 
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adolescents (72%) in 2009 had tried alcohol by 12th grade, and 43% of 12th grade students 
reported drinking within the last 30 days (Johnston et al., 2008), which indicates regular 
alcohol use.  Particularly relevant to the proposed study is that although lifetime alcohol 
use and 30-day prevalence among middle and high school aged students declined overall 
from 1996-2006 as detailed above, middle school years (7th and 8th grade) remain the 
peak period for alcohol initiation.  To illustrate, approximately 40% of 8th grade have 
tried alcohol (lifetime use).  In addition, 6% of 8th graders in 2008 reported being drunk 
at least once during the past 30 days.  By age 15, approximately 50 percent of adolescent 
males and females have consumed an entire drink of alcohol (USDHHS, 2007).  
According to data from the 2008 Monitoring the Future (MTF) study, approximately 18 
percent of 8th graders and 41.2 percent of 10th graders have been drunk at least once 
(Johnston et al., 2008).  By 12th grade, 44% of students report past-month alcohol 
consumption, which is three times the percentage from 8th grade.(Johnston et al., 2008).  
Patterns of Drinking Among Adolescents.  For the most part, society 
underestimates not only the number of adolescents who use alcohol (USDHHS, 2007), 
but also the amount of alcohol adolescents consume and the many risks and 
consequences that alcohol consumption creates for adolescent drinkers and nondrinkers 
as well as the population as a whole.  In most survey reports estimates for the prevalence 
of alcohol use are reported primarily at three levels defined for both males and females 
and for all ages as (1) current (past month) use – defined as at least one drink in the past 
30 days; (2) binge use – defined as five or more drinks on the same occasion (e.g., at the 
same time or within a couple of hours of each other) on at least 1 day in the past 30 days; 
 21
(3) heavy use – defined as five or more drinks on the same occasion on each of 5 or more 
days in the past 30 days (USDHHS, 2007). 
 When youth drink, they tend to do so intensively, regularly drinking four to five 
drinks at one time (SAMSHA, 2008).  Based on the 2006 National Household Survey on 
Drug Abuse, 91 percent of all drinks consumed by teenagers are consumed by those who 
drink heavily (Biglan et al., 2003; Snyder & Sickmund, 2006; SAMSHA, 2007).  Of the 
approximate 11 million American youth who consume alcohol, nearly 7.2 million are 
binge drinkers (individuals consuming five or more drinks in a single occasion) 
(SAMSHA, 2007).  Although some recent national surveys have shown declines in 
drinking among both younger and older adolescents (Johnston et al., 2008); overall, there 
exists considerable overlap across major national surveys, indicating that alcohol use 
remains intertwined with lives of most adolescent males and females. 
Variability in Adolescent Alcohol Consumption.  Despite the fact that it is 
common for most U.S. youth to grow up in a culture infiltrated by alcohol, they are still 
not all at uniform risk for alcohol consumption or its possible consequences.  
Epidemiological data indicates that there are substantial individual level differences such 
as ethnic and gender differences in prevalence rates for adolescent alcohol use (Griffin et 
al., 2000; Blum et al., 2000; Reardon & Buka, 2002; Flory et al., 2006).  As reported in 
national surveys, there is a considerable amount of variation between Whites and other 
ethnic/racial minority groups with respect to alcohol consumption (National Institute on 
Alcohol Abuse and Alcoholism (NIAAA), 2005; SAMSHA, 2008).  Minority youth 
typically begin drinking at older ages than their White non-Hispanic counterparts 
(NIAAA, 2005).  In general, Whites drink more than other racial and ethnic minority 
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groups. Furthermore, there is great deal of variability in consumption of alcohol across 
racial and ethnic groups.   
Data consistently indicate that rates of drinking and alcohol-related problems are 
highest among white and American Indian or Alaska Native adolescents followed by 
Hispanic adolescents, African Americans, and Asians.  More specifically, no matter the 
alcohol consumption pattern, African-American and Asian youth tend to drink the least, 
as shown in Figure 6 (USDHHS, 2007, NSDUH, 2008).  When alcohol use is 
disaggregated by racial/ethnic groups, whites are more likely than other racial/ethnic 
groups to report current use of alcohol (56.2 percent). The rates were 43.3 percent for 
American Indians or Alaska Natives, 43.2 percent for Hispanics, 41.9 percent for 
African-American, and 37.0 percent for Asians (NSDUH, 2008). 
In addition to racial and ethnic group difference, variability exists by gender.  
However, studies on overall gender differences in alcohol use during adolescence are not 
as straightforward.  Historically over the last several decades, adolescent males were 
always found to consume more alcohol than adolescent females (NSDUH, 2008; Cheever 
& Weiss, 2009).  Some studies demonstrated a pattern similar to that illustrated among 
the adult population in that adolescent boys are more likely to engage in drinking 
behaviors than girls (Johnston, O’Malley, & Bachman, 1985) and are more likely to 
exhibit problems and symptoms of AUD (Rohde et al., 2001).  For example, males have 
been more involved in heavy drinking and drunk driving than females (Johnston et al., 
2003).  The National Household Survey on Drug Abuse (NHSDA, 2004) found, 36% of 
adolescent males and 31% of females reported current alcohol use, 18% of males versus 
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11.5% of females reported binge drinking, and 23.6% of males versus 18.9% of females 
reported drunkenness. 
Despite evidence from larger scale studies reporting a gender disparity, the gap is 
far less pronounced among adolescents than among adult populations.  Furthermore, this 
gender gap, which appeared most notably among younger children, is closing.  The 
prevalence rates of alcohol consumption for boys and girls between the ages of 12 and 14 
and 15 and 17 did not deviate more than a few percentage points from the one another. 
More specifically, in all three racial groups (non-Hispanic white, African American, and 
Hispanic) are more inclined than boys to report having consumed alcohol in the past 30 
days – 9.8 percent of Hispanic females, 8.3 percent of non-Hispanic white females, and 
4.8 percent of African-American females.  These rates are comparable to 6.3 percent of 
Hispanic males, 7.5 percent of non-Hispanic white males, and 4.2 percent of African-
American males.  Similarly African-American girls aged 15 to 17 also are more apt to 
drink higher amounts of alcohol than African-American boys of the same age (Hingson 
& Kenkel, 2004).  Other researchers suggest that the relationship between gender and 
drinking is contingent on age.  Specifically, studies have reported a gender convergence 
in terms of ever drinking among older adolescents (Costa, Jessor, & Turbin, 1999; White, 
Hill, & Effendi, 2003), signifying that the age range of the samples studied may influence 
the assessment of gender differences.  Overall, despite discrepancies, the results suggest 
that gender may have a considerable influence on depressive symptomatology and 
alcohol use outcomes. 
Consequently, the study of alcohol use in adolescents is imperative given the 
widespread number of adolescents engaging in its use.  Adolescent alcohol use impacts 
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both genders and individuals from various ethnic backgrounds.  Moreover, when 
individuals begin to drink before 15 years of age they are five times more probable of 
developing alcohol dependence or abuse later in life (Grant & Dawson, 1997; NSDUH, 
2004).  Therefore, it is important to know and understand the prevalence and current 
trends concerning adolescent alcohol use at the earliest stages of one’s life in order to 
prevent potential adverse social and health consequences.  A review of these 
consequences are found below.  
Consequences of Adolescent Alcohol Consumption.  In addition to the high 
prevalence rates and the style of drinking, alcohol use among adolescents is associated 
with poor social and health outcomes (Shope, 2006; Johnston, O’Malley, Bachman, & 
Schulenberg, 2005; Shrier & Crosby, 2003; Brooks, Harris, Thrall & Woods, 2002; 
Maney, Hingham-Grdill & Mahoney, 2002; Poulin & Graham, 2001; Cooper & Orcutt, 
2000).  For example, each year about 5,000 people under the age of 21 are involved in 
alcohol related fatalities involving underage drinking (USDHHS, 2007). Roughly, 1900 
(38%) of the 5,000 deaths involve motor vehicle crashes, about 1600 (32%) result from 
homicides, and about 300 (6%) result from suicides (CDC, 2004; Hingson & Kenkel, 
2004; National Highway Traffic Safety Administration [NHSTA], 2003).  Underage 
drinking is also affiliated with illicit drug and tobacco use, academic failure, and a host of 
other harmful physical effects, ranging hangovers to alcohol poisoning (Grunbaum, 
2004).   
Research on the long-term consequences of adolescent drinking is 
developmentally oriented and involves the continuity of alcohol use into adulthood.  
Many researchers assert that adolescent alcohol use merits scientific attention because a 
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considerable proportion of underage drinkers drink heavily and experience physiological, 
social, and psychological consequences that interfere with development (Maney et al., 
2002).  For example, adolescents are four times more likely to experience motor vehicle 
crashes (CDC, 2009b) and unintentional injuries, such as suicide attempts and 
interpersonal violence after consuming alcohol (Shope, 2006; Miller, Naimi, Brewer, & 
Jones, 2007).  Specifically, the consequences of alcohol consumption for individuals who 
do not begin drinking until 21 compared to those who begin drinking before the age of 15 
are staggering. For example, youth who begin drinking before the age of 15 are 12 times 
more likely to experience unintentionally injuries while under the influence of alcohol, 7 
times more likely to be involved in a motor vehicle crash after consuming alcohol, and 10 
times more likely to have been involved in a physical altercation of some kind after 
drinking (National Research Council and Institute of Medicine, 2004).   
Furthermore, adolescents are less likely to use safe sex practices than non-
drinkers, which results in unprotected sex, unplanned pregnancies, as well as multiple sex 
partners (Shrier & Crosby, 2003; Maney et al., 2002) than those who do not consume 
alcohol.  Moreover, those who consumed alcohol before 13 years of age had were twice 
as likely to have unintended sex and more than twice as likely to have unprotected sex 
(Hingson & Kenkel, 2004).  Thus, with these types of implications for youth who initiate 
and continue drinking alcohol, this proposed study attempts to investigate what behaviors 
(e.g., physical activity participation) and developmental mediators (e.g., depressive 
symptomatology) can influence adolescent alcohol use. 
 26
Various Indicators in Adolescent Alcohol Use and Alcohol Use Vulnerability 
The inconsistencies in the literature concerning the relationship between physical 
activity and alcohol use may be at least partly attributable to a lack of a standardized and 
developmentally appropriate measurements for adolescent alcohol use.  The most 
commonly used outcome variables in adolescent alcohol treatment studies are quantity 
and frequency. However, experts in adolescent alcohol use problems differ on 
developmentally appropriate measurement of alcohol use outcomes (Wagner, 2008).  
Predictors and outcomes of alcohol use (e.g., quantity, frequency, binge, and problem 
drinking) described by Schulenberg and Maggs (2001) were found to co-vary positively 
within and across time, which suggests a simultaneous reinforcing influence among these 
variables (Wagner, 2008).  In a study performed by Hays and Ellickson (1996), experts 
on adolescent and adult alcohol use were asked to provide opinions about different 
indicators of alcohol use.  Results demonstrated considerable variability in opinions.  The 
findings from Hays and Ellickson revealed that estimating adolescent alcohol misuse can 
be quite challenging and not an accurate science. In fact, there exists considerable 
disagreement even among experts about what constitutes developmentally appropriate 
alcohol use outcome measurements. Remarkably, the greatest disagreement was for 
quantity-frequency indicators.  In particular, these types of indicators represent the 
primary outcomes reported in adolescent alcohol treatment studies.   
While the predominant outcomes reported in the adolescent alcohol use literature 
have been quantity and frequency indicators, other outcomes have also been used, 
including (1) indicators of early onset and/or intentions of alcohol use, (2) specific high 
risk drinking behaviors (e.g., binge drinking), and (3) problem drinking or health risk 
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behaviors associated with alcohol misuse (e.g., motor vehicle accidents, other drug use, 
or unprotected sex).  Although each of these indicators appear to have face validity and 
are likely significantly and positively correlated with other indicators there still exists a 
great deal of controversy over which of these indicators is a developmentally appropriate 
representation of adolescent alcohol use problems.  Most of the conventional outcomes 
used in adolescent alcohol treatment research are based off of those used in alcohol adult 
alcohol treatment research. The only exception is seen when measuring negative 
consequences of drinking; such as “trouble at school” or “made excuses to your parents 
about your alcohol use” (Wagner, 2008).  The divergence in expert opinions has led to 
the use of multiple indicators to assess adolescent alcohol use.  This being the case, it is 
imperative to closely examine the fit of the proposed model across the various measures 
in order to research and provide a more comprehensive understand of the relationship 
among the variables.  
The findings related to the variability concerning the appropriateness of various 
adolescent alcohol use indicators underscore the importance of assessing the fit of the 
proposed model across various indicators of adolescent alcohol use.  The proposed study 
will attempt to assess the variability in the fit of the model according to four distinct 
definitions of alcohol use (quantity, frequency, binge, and problem drinking).  
Furthermore, since the proposed study targets a young adolescent group, the fit of the 
model will also be assessed according to measures of early onset and initiation of alcohol 
use. 
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Depression during Adolescence 
Considered by some to be one of the most serious forms of childhood 
psychopathology, the emergence of depressive symptoms is another prevalent health 
issue among adolescents, and an additional focus of the current study. Depression during 
adolescence is particularly problematic due to the prevalence, chronicity, co-morbidity, 
and the pervasive consequences associated with depressive disorders (Cicchetti & Toth, 
1998; Kaufman, Martin, King, & Charney, 2001; Miller, 2007).  For many years research 
on adolescent depression was neglected.  Studies of depression in adolescents did not 
begin until the late 1970’s and the early 1980’s (Kandel & Davies, 1982).  The reason for 
this was in large part due to the conceptualization of adolescence as being a period of 
such storm and stress that to actually investigate adolescent depression appeared to be 
complex and daunting.  This created a misconception that depression was a part of 
normal development.  In addition, psychoanalytic theory, which was heavily influential 
for many years, thought it developmentally impossible for children and adolescents to 
become depressed (Rochlin, 1959; Rie, 1966; Hammen & Rudolph, 1996; Son & 
Kirchner, 2000).  Furthermore, there was a belief that adolescents would eventually 
‘grow out’ of depression (Petersen et al., 1993).  Prior to this was the belief that 
depression during adolescence was not real, masked, or symptoms were concealed and 
expressed in ways that were quite unlike those seen in adults with depressive 
symptomatology (Reynolds, 1985). 
More recently, because of the importance of healthy development during 
adolescence there is a distinct interest in understanding the mental health status of this 
significant subpopulation in the United States (Keyes, 2006).  Furthermore, the first onset 
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of depressive disorders now take place earlier in life than in the past (Cross-National 
Collaborative Group, 1992). Clinicians have found that children as young as two years of 
age show symptoms of depression, such as guilt, self-hate, and sadness (Puig-Antich, 
1982; Luby, Si, Belden, Tandon & Spitznagel, 2009).  Thus, with such a shift in 
perspective over the past forty years, childhood and adolescent depression has emerged 
as an issue at the forefront of developmental psychopathology, psychology, and other 
public health related disciplines.  Adolescence, in particular, is a critical developmental 
period to investigate because of the many significant changes in depressive problems that 
occur during these fundamental years (Petersen, Sarigiani, & Kennedy, 1991).   
Prevalence of Depression among Adolescents. Although depression may originate 
prior to adolescence, reported prevalence estimates suggest that a considerable number of 
individuals experience significant emotional distress during the teenage years.  
Furthermore, virtually all studies reporting rates of depressive symptoms and diagnosed 
depression in community samples have concluded that the rates are much higher among 
adolescents than children.  For example, Kashani, Rosenberg, and Reid’s (1989) study of 
8, 12, and 17 year olds in the community found the prevalence rates of depression rises 
four-fold from the age of 8 to the age of 17.  Similar reports from the Isle of Wight study 
also indicate a three-fold increase in rate of diagnosed depression from age 10 to age 14-
15 (Rutter, 1989). More recent research has also found depression among adolescence, 
compared to other stages of development, to be significantly more prevalent (Calles, 
2007; Avenevoli, Knight, Kesller, & Merikangas, 2008; Lenz, Coderre, & Watanabe, 
2009).    
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The prevalence rates of adolescent depressive disorders ranges from 1.5% to 8% 
in community and clinical samples, and lifetime prevalence through adolescence is 
estimated as high as 25% (Kessler, Avenevoli, & Merikangas, 2001; Kerig & Wenar, 
2006; Seeley, Stice, & Rohde, 2009; NSDUH, 2011). A closer examination of prevalence 
rates reveals that clinical depression in adolescence has ranged from 0.4% to 8.3% 
(Birmaher et al., 1996; NSDUH, 2011); the first depressive episode among depressed 
adolescent cases is generally in late childhood or early adolescence, with a mean age of 
onset of about 15 years (Kessler et al., 2005); 20-40% of adolescents report experiencing 
significant depressed mood (Petersen et al., 1993); 2-3% of this population meets 
diagnostic criteria for depressive disorders (Petersen et al., 1993); and around 18-20% of 
school populations have clinical levels of depressive symptoms (Reynolds, 1992; 
Marcotte, Fortin, Potvin, & Papillon, 2002). 
As a result of various sampling, diagnostic and analytic methods, studies have 
revealed different overall prevalence rates of depression in adolescents.  For example, in 
a more recent study of young adolescents (12 and 13 years old), Kubik, Lytle, Birnbaum, 
Murray, and Perry (2003) reported a prevalence rate of 35% for elevated depressive 
symptoms (indicated by scores of 16 or higher on the 20-item Center for Epidemiologic 
Studies Depression Scale [CES-D; Radloff, 1977]). However, these estimates uniformly 
indicate that depression is a significant and serious condition among American youth. 
Prevalence estimates suggest that a considerable number of individuals 
experience significant emotional distress during the teenage years (Rushton, Forcier, & 
Schectman, 2002; Kessler et al., 2005; Knopf, Park, & Mulye, 2008).  Furthermore, 
epidemiological evidence suggests significant short-term and long-term ramifications of 
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early experiences of mood disorders on future health and well-being.   For example, 
Birmaher et al., (1996) reported that, among the youngest participants in the National 
Comorbidity Survey (NCS), the average depressive episode length among adolescents 
was seven to nine months, with a probability of recurrence of 40% within two years and 
70% within five years.  Prospective data show that adolescent depression in the general 
population is not time-limited but persistent and stable, at least through the transition to 
early adulthood (Birmaher et al., 1996; Kessler, et al., 2001; Lewinsohn, Rhode, Seeley, 
Klein, & Gotlib, 2000; Lewinsohn, Rohde, Klein, & Seeley, 1999).  
Variability in Adolescent Depression.  There are two distinctive features of 
depression during adolescence.  One feature, discussed in the preceding section, is the 
substantial increase in rates of both depressive symptoms and diagnosable disorders.  The 
second distinctive feature is that there are distinct sex and racial/ethnic group differences 
emerging. There exist gender differences, with females more likely to exhibit depressive 
symptomatology than males (Birmaher et al., 1996; Kessler et al., 1996; Essau, Conradt, 
& Peterman, 2000; Hankin & Abramson, 2001; NSDUH, 2011). The timing of gender 
differences remains relatively unclear. However, by age 15 the gender differences in 
depression is at the adult rate of about 2:1 (girls to boys) (Leiman & Scott-Collins, 1999).   
For example, in Essau et al (2000), no significant differences between females and males 
could be found before age 14. However, after age 14, girls had a fixed and undeviating 
increase in depression compared to boys. The gender differences that emerge by age 14-
15 years appears to persist to adulthood, as one out of every four girls is likely to have 
experience with moderate to severe symptoms of depression (Leiman & Scott-Collins, 
1999). More recently, the National Survey on Drug Use and Health (NSDUH, 
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2008)combined data from 2004 to 2006 to find that female adolescents were more than 
twice as likely to have experienced a major depressive episode in the past year as male 
adolescents (12.7 vs. 4.6 percent).  
Many of the explanations of this difference implicate experiences from 
adolescence, such as pubertal status.  More specifically, boys and girls undergo 
differences in biological maturation.  For example, girls tend to place increased 
importance on physical appearance, interpersonal factors such as relationships, and as a 
result experience an increased risk for stress-inducing negative life events (Cyranowski, 
Frank, Young, & Shear, 2000; Siegel, 2002).  Given these findings it is important to 
study the vulnerability factors that may affect the current study model. 
There has been less research on racial/ethnic differences in the prevalence of 
depression among adolescents and the work that has been done has yielded inconsistent 
findings. Some research supports an increase in depressive symptoms among Hispanic 
youth, as compared with European American and African American youth (Twenge & 
Nolen-Hoeksema, 2002). However, other studies have compared racial or ethnic groups 
and have found no significant differences in the prevalence of depressive disorders 
between European American, African American, Hispanic (Angold et al., 2002; Costello 
et al., 1997) or American Indian youth (Costello, Farmer, Angold, Burns, & Erkanli, 
1997). Interestingly the small sample size of ethnic minority youth in most community 
studies of adolescents diminishes the statistical power to test differences in the prevalence 
of depressive symptomatology between specific ethnic subgroups (Abela & Hankin, 
2008). 
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With increasingly more research interests being placed on racial/ethnic 
differences among adolescent psychopathology, more studies are beginning to surface 
were significant racial/ethnic group differences do exists (McLaughlin, Hilt, & Nolen-
Hoeksema, 2007).  For example numerous studies have reported differences in 
depression between Black and White adolescents (Franko et al., 2005; Kistner, David, & 
White, 2003). In addition, some studies have found higher levels of depressive 
symptomatology among Hispanic adolescents than other racial/ethnic groups (Doi, 
Roberts, Takeuchi, & Suzuki, 2001). Despite the literature being inconsistent, higher 
levels of depressive symptomatology have been consistently found among Hispanic 
adolescents; specifically females. Reasons for this finding include but are not limited to 
the conflicting gender roles established by the more traditional conventional Hispanic 
culture (Steidel & Contreras, 2003). 
Consequences of Depression.  In addition to a risk for recurrence of depression, 
adolescents with depression are more likely to experience a number of negative outcomes 
across the lifespan.  Some of the consequences of adolescent depression include adverse 
effects on growth and development, impairment of school performance and peer/family 
relationships (Birmaher et al., 1996; Kessler & Walters, 1998; Bhatia & Bhatia, 2007), 
physical health problems, increased risk of early pregnancy among girls (Birmaher et al., 
1996; Keenan-Miller, Hammen, & Brennan, 2007), and increased suicidality, including 
both suicidal ideation and attempts (Hacker, Suglia, Fried, Rappaport, & Cabral, 2006).   
Specifically, depression can lead adolescents to be absent from school or fall 
behind in school.  Education is a critical foundation for future adult earnings.  It is 
possible if attendance and performance in school are substantially altered by depression, 
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adolescents may lose potential earnings in the future.  Depression during adolescence is 
also associated with impairments in relationships with family and friends and in cognitive 
functioning (Kessler & Walters, 1998).  Moreover, recurrent problems that have been 
linked to adolescent depression includes the positive association depression has with risk 
behaviors such as substance abuse problems (e.g., drinking behaviors) experienced 
during adolescence and adulthood (Birmaher et al., 1996; Franko et al., 2005; Schepis, 
Adinoff, & Rao, 2008), and is hence a focus of the current study. Given the link between 
depression, physical activity (e.g., positive health behavior), and alcohol use behaviors 
(e.g., negative health behavior) makes the need for further understanding of the effects of 
depression in relation to health behaviors clearly important.   
Depression and Alcohol Use during Adolescence 
The current study derives a portion of its significance from the emergence of 
depressive symptoms and alcohol use as prevalent health problems during the adolescent 
years.  The frequent co-variation between symptoms of depression and alcohol use is well 
documented in the literature.  Alcohol use and depressive symptomatology quite 
frequently co-occur and emerge as substantial mental health problems early in the life 
course when experimentation, regular use of alcohol, and the experience of alcohol-
related problems are typically initiated (Diego et al., 2003; Ozer et al., 2009; NSDUH, 
2011).  Although the temporal sequence of alcohol use and depression is difficult to 
determine, the observed associations between alcohol abuse and depression are well 
known.   
Empirical evidence has demonstrated that comorbidity is a typical feature of both 
depression and alcohol use during adolescence.  For instance, as many as 80% of 
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adolescents with alcohol use disorders (AUD) are comorbid with at least one other 
psychiatric disorder, with affective disorders being among the most common (Clark & 
Bukstein, 1998; Bellis, Narasimhan, Thatcher, Keshavan, Soloff, & Duncan, 2005).  A 
report based on the National Household Survey on Drug Abuse (NHSDA) suggests that 
the relationship between substance abuse and other mental health outcomes is 
considerable among the general population of American teens (SAMSHA, 1999).  In 
particular, the results from this survey indicate that adolescents reporting serious 
emotional problems (including depressive symptoms) were twice as likely to use alcohol 
in past months compared to those with few problems and approximately four times as 
likely to be alcohol dependent.  Moreover, severity of emotional problems was associated 
with an increased likelihood of each of the indicators of alcohol use employed by the 
survey: general use, binge drinking in the past month, drunkenness in the past year, and 
alcohol dependence. In more recent research similar findings have been found (Knopf, 
Park, & Mulye, 2008; Ozer et al., 2009; NSDUH, 2011). 
Additional adolescent studies have found similar results.  Costello et al. (1999) 
used data from the Great Smokey Mountains Study (GSMS) to assess gender differences 
in pathways to substance use, and found that depression is associated with higher rates 
and earlier onset of substance use for both males and females (Costello et al., 1999).  This 
finding is supported by evidence from the Methodology for Epidemiology of Mental 
Disorders in Children and Adolescents Study (MECA) (Kandel et al., 1997), which 
documented extremely high prevalence of other psychiatric disorders among two-thirds 
of the adolescents in the sample classified as weekly drinkers.  Furthermore, Gorman & 
Derzon (2002) reports that negative affect, particularly a proneness to experiencing 
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depressed mood, is linked to drug and alcohol use in teens, suggesting that susceptibility 
to distress predisposes certain teens to drink (Gorman & Derzon, 2002).  Support for this 
view is not unanimous, however, as other researchers argue that the relationship between 
emotionality and alcohol problems has been overstated (Barnow, Schuckit, Lucht, John, 
& Freyberger, 2002). 
The temporal ordering of conditions is a common characteristic of comorbidity 
studies, as it can help establish the possible causal connection between co-occurring 
psychiatric disorders.  Differences in sample selection, data collection, and periods of 
observation have led researchers to arrive at different conclusions about the association 
between depression and alcohol use (Angold, Costello, & Erkanli, 1999).  Despite the 
variability in the conceptualizing and researching of comorbid conditions, investigation 
into the co-occurrence of symptoms of depression and drinking during adolescence is 
imperative in attempting to address the complex nature of health behaviors and outcomes.  
What can clearly be seen from the studies mentioned above is that there is a strong 
linkage between depression and alcohol; what demands further research is the nature of 
the relationships between them.  Furthermore, adolescence appears to be a crucial stage 
in the life course trajectory during which these disorders develop and begin to interact.  
The proposed study will pay close attention to the temporal ordering of physical activity, 
depressive symptomatology, and alcohol use to help resolve alternative and confounding 
explanations. 
Linking Patterns of Physical Activity Participation to Alcohol Use  
Although research estimates that 25% of an adolescents time is spent engaging in 
school and academic work (Larson. 2000), it is clear that the other remaining time is 
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spent engaging in many other activities that are likely to have impact on them as 
individuals. How adolescents spend their leisure time is important to understanding the 
complex interactions they have on a daily basis.  When asked to self-report their feelings 
about activities throughout the day, adolescents often report high levels of boredom and 
low levels of involvement in challenging activities (Larson, 2000; Larson & Richards, 
1991).  As a result, researchers are beginning to turn their attention to exploring how 
involvement in various forms of physical activity and exercise involvement can influence 
health outcomes (e.g. alcohol use) among adolescents.  There is compelling evidence that 
adolescents who are more involved in extracurricular activities (e.g., physical activities) 
experience better emotional and social outcomes, including improved psychological well-
being (Bohnert & Garber, 2007; Larson, Hansen, & Moneta, 2006). 
Extracurricular Activities: Advantageous to Youth Development 
Theoretically, general involvement in extracurricular activities (e.g., academic 
focused, interest focused, or athletic focused), done during or after school, should benefit 
adolescents because activities are often organized in ways that promote growth, prosocial 
opportunities and involvement, structure, and intrinsic motivation (Larson, 2000; Roth & 
Brooks-Gunn, 2003).  Research has provided evidence that involvement in 
extracurricular activities can be quite beneficial to the development of adolescents. 
Extracurricular activities, not only, allow for the development of areas of individual 
interest and talent, but also provide unique avenues for meeting new people with shared 
interests. 
Academic benefits have also been seen in individuals involved in extracurricular 
activities. Compared to adolescents who do not participate in extracurricular activities, 
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adolescents who participate in extracurricular activities have more positive outlooks on 
school, receive higher grades, and have higher academic goals (Darling et al., 2005).  
Extracurricular activities have also been associated with behavioral functioning.  
Mahoney (2000) conducted a longitudinal study examining the associations between 
patterns of antisocial behavior and extracurricular activities.  The study found that the 
more involved an individual was in extracurricular activities the less likely they were to 
drop out of high school and be arrested in young adulthood.   
Furthermore, psychological benefits associated with participation in 
extracurricular activities have been linked to higher levels of self-esteem, even several 
years after high school (Barber et al., 2001).  Research has also shown a lower level of 
depressed affect in individuals involved in extracurricular activities (Mahoney, 
Schweder, & Stattin, 2002).  Therefore, there exists convincing evidence that 
participation in extracurricular activities is associated with positive psychological 
functioning.  A limitation to studies performed to date is that extracurricular participation 
was considered only at one point in time.  There is limited research exploring the 
continuity and predictive associations of extracurricular activities over time. Furthermore, 
studies have not examined relations between extracurricular participation and high-risk 
behaviors such as alcohol use.  The present study will focus on the relationship of 
physical activity participation, a form of extracurricular activity, on depressive 
symptomatology and adolescent alcohol use.   
Adolescents and Physical Activity 
Because of its benefits, physical activity is number one on the list of the nation’s 
leading health indicators, according to Healthy People 2010, a national health promotion 
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and disease prevention program that sets a series of health goals by year 2010 (U.S. 
Department of Health and Human Service, 2000).  The Surgeon General’s Report (U.S. 
Department of Health and Human Services (USDHHS), 1996) and Healthy People 2010 
clearly identify and describe the necessity of physical activity and the importance of its 
health-related benefits.  The risk of many severe health problems, such as obesity and 
heart disease can be significantly reduced through involvement in physical activities.    
However, many American adolescents are not meeting the recommended levels of 
physical activity.  Nearly 80% of all children and adolescents do not meet the daily 
recommendations for physical activity set forth by the Department of Health and Human 
Services (DHHS) and the American College of Sports Medicine (2002) (Eaton et al., 
2006).  Both organizations recommend 30 minutes of exercise, five days per week. 
Despite these recommendations and the benefits, physical activity levels decline during 
adolescence (Telama & Yang, 2000; Kimm et al., 2002; Gordon-Larsen, Nelson, & 
Popkin, 2004). 
According to the 2005 Youth Risk Behavior Survey (YRBS) data, 64.2% of 
adolescents, in grades 9-12, participated in insufficient amounts of physical activity. 
Nearly one-third of students nationally (31.2%) had an insufficient amount of physical 
activity, defined as not participating in vigorous physical activity for 20 or more minutes 
on three or more of the past seven days, nor participating in moderate physical activity 
for 30 or more minutes on three or more of the past seven days of the week (Grunbaum et 
al., 2002).  Therefore as fewer adolescents participate in physical activity across 
adolescence, both patterns of physical activity participation and the relationships of these 
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patterns to important developmental and health outcomes are likely to differ according to 
the period in the life span. 
Physical Activity and Depression 
The association between exercise related behavior and mental health has been 
examined by many researchers (Byrne & Byrne, 1993; Gauvin & Spence, 1996; North et 
al., 1990; Salmon, 2001).  Since 1984, over 1,000 studies have been conducted 
examining the relationship between physical fitness and mental health, with the majority 
focusing on the therapeutic effects of physical activity in the reduction of depression 
(Phillips, Kiernan, & King, 2003).  After controlling for social class and health status, 
one population based study reported higher emotional well-being among physically 
active youth (Steptoe & Butler, 1996).  Research in this area has been plagued with 
methodological limitations, such as small sample sizes, and lack of control groups and 
random assignment.   
In addition, cross-sectional studies along with two large population studies 
(Farmer et al., 1988; Weyerer, 1992) have found that regular exercise is inversely related 
to indicators of mental illness, such as depression and depressed mood, among both 
adults and children. Evidence suggests that if the incidence of depression among 
adolescents can be reduced it is more possible to protect adolescents from maladaptive 
behaviors such as substance abuse (Kirkcaldy et al., 2002; Nelson & Gordon-Larsen, 
2006; Eaton et al., 2006), and increasing physical activity may be an especially reliable 
strategy for reducing depression.  Despite the existence of this literature and the growing 
interest in physical activity research, the relationship between risk and protective factors 
and physical activity has not been thoroughly investigated.  Furthermore, even fewer 
 41
studies have examined physical activity as a protective factor for risky health behaviors 
such as alcohol use (Arthur et al., 2002; Jessor, 1991; Nelson & Gordon-Larsen, 2006; 
Pate, Heath, Dowda, & Trost, 1996; Werch et al., 2003). 
Physical Activity Participation and Alcohol Use 
Physical activity participation was chosen as the focus of the current study for 
several reasons.  First, the health benefits of regular physical activity are well established. 
Second, on average adolescents spend the majority of their leisure time in athletic 
activities (Larson & Seepersad, 2003; Linver, Roth, & Brooks-Gunn, 2009).  Third, the 
outcomes of sports participation, especially in terms of substance use, have been the least 
consistent compared to other extracurricular activities (Eccles & Barber, 1999; Fredricks 
& Eccles, 2006).  
Recent research has examined correlations between alcohol use and physical 
activity.  Research has found that as age increases, alcohol use increases, and physical 
activity declines (Singh, Mahashwari, Sharma, & Anand, 2006).  The National Growth 
and Health Studies found a 34% decline in physical activity in youth during this 
transitional period from 10–18 years of age.  Data from the YRBS found that vigorous 
physical activity declines about 30% between grades 9 and 12. Thus, the decline in 
physical activity begins early, about the time of entry into middle school, and continues 
throughout adolescence. It is a widely held perception that physical activity behavior is 
linked to other positive health behaviors among teenagers. In contrast, unhealthy 
behaviors tend to cluster together.   
As mentioned earlier, alcohol is the drug of choice for youth, with approximately 
11 million American youth under the age of 21 consuming alcohol.  The peak years of 
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alcohol initiation are 7th and 8th grades (Faden, 2006) with the prevalence of consumption 
rising steeply during adolescence until it plateaus at about age 21 (USDHHS, 2007).  
Individuals who use alcohol usually also smoke, are physically inactive, and eat fewer 
fruits and vegetables (Poortinga, 2007; Thatcher & Clark, 2006).  A commonly held view 
is that time spent engaged in physical activity is time that is not available for negative 
health behaviors such as substance abuse (Pate et al., 1996).  This logic has led some 
researchers to recommend exercise to be incorporated into youth intervention/prevention 
programs to prevent an array of negative health behaviors such as alcohol use 
(Collingwood et al., 2000; Werch, 2003; Moore & Werch, 2005; Matthews et al., 2007). 
Theoretical Perspective on Physical Activity Participation and Alcohol Use 
There are three common theoretical perspectives for the influence physical 
activity participation can have on psychological and behavioral outcomes.  According to 
the Zero-Sum Model of sports participation, there is only a limited amount of time that an 
adolescent can devote to academic, social, and other leisure activities (e.g. Coleman, 
1961).  Therefore, it is possible that time spent in athletics could take away from time 
devoted to academics, potentially leading to declines in academic pursuits.  Where this 
theoretical perspective could have an impact on alcohol use is in the idea that athletics 
may also shift and individual’s attention to social and peer-oriented activities, which 
could influence behavioral outcomes such as substance use.   
A second theoretical perspective which is a modification to the Zero-Sum Model, 
known as the Threshold Model (Marsh, 1991), states that participation in athletics to a 
certain extent can be advantageous, but extreme levels of participation are likely to take 
away from other areas and lead to possible maladaptive outcomes.   In general, the Zero-
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both of these models suggest that forms of sports participation can be linked to academic 
difficulties which are linked to a higher likelihood of substance use.  These perspectives 
would lean more toward the notion that participation in sports could be a risk factor 
during adolescence.  
The third perspective is the Developmental Perspective, which claims that 
participation in sports promotes positive growth and development for adolescents and 
should not be viewed in competition with other domains of functioning (e.g., academics) 
(Holland & Andre, 1987).  Marsh (1993) proposed that athletic participation could be 
developmentally beneficial in many domains, including academics, by providing 
adolescents with a means through which they could more associated in prosocial 
capacities with their school bond and practice commitment to a particular activity. 
Research has shown that individuals who perceive themselves as “jocks” actually 
associated more with peers that valued education, suggesting that sports involvement 
could be associated with positive adaptive functioning in other domain such as academic 
pursuits (Barber, Eccles, and Stone, 2001).  According to the Developmental Perspective, 
sports participation is viewed as a promotive factor, or a variable that predicts better 
developmental outcomes for all adolescents, regardless of risk level (e.g. Gutman, 
Sameroff, & Cole, 2003).  Therefore, sports participation could be seen as a resource 
upon which to gain resiliency despite risk.  
The Zero-Sum and Threshold models view physical activity participation as a risk 
factor and the Developmental Perspective views physical activity participation as a 
protective factor.  The different theoretical perspectives could explain the inconsistencies 
seen in the literature.  The model underscored in the current study is the developmental 
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perspective.  Furthermore, the study will test whether in fact there is a positive influence 
of physical activity on alcohol use behaviors.   
Review of Studies on Physical Activity Participation and Alcohol Use: Variability in 
Findings 
While studies have attempted to explain the relationship between alcohol and 
physical activity, findings are not consistent across studies.  Moreover, few studies have 
examined the potential protective effect of physical activity on alcohol use. Some studies 
identify sports participation as a risk factor for substance use, whereas others suggest 
sports participation promotes less substance use among adolescents. The research 
literature is not only inconsistent, but there have been no studies to date that have 
examined the associations in a nationally representative sample of U.S. youth.  
Furthermore, potential moderators such as gender should be considered as levels and 
types of sports participation vary according to these variables.  In addition to the reported 
inconsistencies, few studies have examined the potential influence physical activity has 
on depressive symptomatology to help explain the relationship between physical activity 
and alcohol use. 
In many studies, athletic participation has been a risk factor associated with 
higher levels of drinking (Barber, Eccles, & Stone, 2001).  This finding has been seen 
even after demographic characteristics are controlled (Darling, Caldwell, & Smith, 2005).  
One study that examined alcohol use and physical activity found that an increase in 
physical activity was positively correlated with an increase in alcohol use (Rockafellow 
& Savies, 2006).  In this study, college age persons who were extrinsically motivated to 
participate in exercise by encouragement from others, and involvement in organized sport 
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teams were more likely to drink.  Vickers and colleagues (2004) found similar results 
specific to binge drinking.  Adolescents who reported binge-drinking episodes also 
reported more increased physical activity than those who were not binge drinkers 
(Vickers et al., 2004).  The samples in both of these studies were college students, and 
findings may not be generalizable to aged and limits the generalizability to middle-school 
and high-school adolescents. 
In younger groups, inconsistencies in results have also been found.  When a group 
of high schoolers were divided and examined based on their level of sport involvement, 
athletes tended to participate in more drinking behavior (Rainey, Mckeown, Sargent, & 
Valios, 1996).  In addition, only two studies have examined physical activity as a 
protective factor for alcohol in adolescents.  Project SPORT involved a brief intervention 
and wellness brochure given to adolescents specifically aimed at decreasing alcohol use 
while also increasing physical activity (Werch et al., 2003).  The SPORT Plus 
intervention was found to have a positive effect for decreased alcohol consumption and 
increased physical activity participation.  These results, however, were only present at 
three-months and six-months post-intervention, and no significant results were seen at the 
12-month follow up.  However, a second study found that highly active athletes had the 
highest rates of alcohol consumption when compared to low active athletes and non-
athletes (Elder et al., 2000).  Furthermore, no significant findings were observed when 
different levels of physical activity were examined.   
Researchers have also identified gender as a factor that might account for the 
inconsistent findings surrounding the relationship between physical activity participation 
and alcohol use.  However, even these results have conflicted with one another, with 
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some studies linking sports and drinking among males only (Aaron et al., 1995; Eitle, 
Turner, & Eitle, 2003; Jerry-Szpak & Brown, 1994; Mays & Thompson, 2009) and other 
studies suggesting that sports may be protective against drinking for males only 
(Fredricks & Eccles, 2006).  Finally, some researchers have pointed to gender by sport 
interactions, such that the sports associated with higher levels of drinking among males 
differ from the sports associated with higher levels of drinking among females (Jerry-
Szpak & Brown, 1994; Moore & Werch, 2005; Ford, 2007). Specifically, for females 
school-sponsored dance, cheerleading, and gymnastics were associated with a decreased 
risk of alcohol use, whereas those in the same activities out of school were at increased 
risk for substance use.  Moreover, for males, out of school swimming was associated with 
a decreased risk of heavy alcohol use, while in school involvement in football, 
swimming, wrestling, or tennis were associated with an increased risk for substance use. 
These inconsistencies demonstrate the importance of attending to gender when studying 
physical activity participation. 
Changes in physical activity and alcohol use are two important issues in 
adolescence.  However, conflicting findings in the extant literature suggest a complex 
relationship between physical activity and drinking behavior in adolescence.  These 
results also demonstrate the need to explore potential developmental mediators that may 
be working simultaneously and that may explain the variability in the research findings. 
The findings suggest that perhaps additional variables are being overlooked in the 
relationship between physical activity and alcohol use.  The majority of research has 
focused on the issues independent of one another.  In addition, no studies to date have 
explored the relationship between physical activity and correlated risk factors for alcohol 
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use, such as depression. The current study addresses the need for this line of inquiry by 
examining gender differences in depressive symptoms, alcohol use, physical activity 
participation, and the influence of physical activity participation on depressive symptoms 
and alcohol use. 
Risky behaviors are considered to increase negative health-related outcomes for 
all persons.  Given the significant number of adolescents who engage in limited physical 
activity and partake in risky alcohol use behaviors, continued research on this population 
and the interaction of physical activity on depressive symptomatology and alcohol use 
behaviors is critically important.  This chapter has highlighted the significance of 
adolescent risk behaviors and discussed potential interrelations among three variables 
(e.g., physical activity, depressive symptomatology, and alcohol use) during a critical 
time in human development.  A unique feature of this study lies in the potential to 
expound upon these relationships with a national data set and further increase knowledge 
on the complexities of human behavior and resulting health outcomes. 
Theoretical Framework for Current Study 
When attempting to understand the experiences of adolescence, it is important to 
note that behavior is shaped, in large part, by both individual and environmental factors.  
It is the interplay of an individual’s characteristics within their own environmental 
context that ultimately influences behavior and, in the long run, developmental outcomes 
(Jenson & Fraser, 2006).  This is why so many in social work and other helping 
professions have embraced ecological and system theories in order to understand human 
behavior. The understanding of how the individual and the environment influence one 
another is critical to understanding and approaching human behavioral change.  However, 
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understanding human behavior and health outcomes such as physical activity, depression 
and alcohol use requires more specific knowledge.  This study seeks to integrate two 
seemingly disparate constructs within one overarching conceptual framework.  In other 
words, this study seeks to understand adolescent alcohol use outcomes through an 
examination of differences in physical activity behaviors and depressive 
symptomatology.  
The theoretical rationale for the proposed study is organized within a “risk and 
resilience” perspective of health behaviors and outcomes.  Researchers examining the 
concept of resilience are typically invested in exploring, identifying, and understanding 
the vulnerability to adverse life circumstances and the protective factors they may modify 
negative life circumstances. The researchers then look for the possible mechanisms that 
might underlie these associations found (Luthar, Cicchetti, & Becker, 2000).  A particular 
aspect that has been emphasized in regards to the risk and resilience framework is the 
need to analyze components within an interactive perspective.  Neither risk factors, nor 
protective factors act independently of one another and their effects are quite often 
associated (Rutter, 1990).  Furthermore, depressive symptomatology and physical activity 
can be looked at in terms of risk and protective factors respectively for adolescent alcohol 
use outcomes.   
 In this particular study, the health outcome of interest is alcohol use and the risk 
and protective factors are depressive symptomatology and physical activity participation 
respectively.  The mechanism by which to understand the relationship between physical 
activity and alcohol use has been identified in this study as depressive symptomatology.  
Therefore, each of the pivotal terms; risk and protective factors, and resilience are 
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defined in the preceding section, as well as a review of the key variables in the proposed 
model and their ties to the risk and resilience framework. 
Risk and Resilience Perspective: Defining the Terms. From a historical 
perspective, the study of the classic terms, risk and resilience have a foundation in the 
study of medicine.  A longitudinal study of heart disease, known as the Framingham 
Study, performed in 1949 by Thomas R. Dawber and his colleagues followed participants 
over periods of time in order to understand how those who developed heart disease 
differed from those who did not (Dawber & Kannel, 1966).  One of the primary goals of 
the study was to predict those who were most likely to develop the disease, thereby 
proposing suggestions for prevention.  One of the major contributions of the study lies in 
the institution of the modern use of the term risk factor, defined as a variable or attribute 
that increases the probability, digression, or maintenance of a particular outcome or 
condition (Jenson & Fraser, 2006). 
The value of this form of research became increasingly more pronounced and 
began to spread across disciplines and take on wide-range applicability and utility for 
research.  In addition to identifying risk factors for certain conditions, risk and prevention 
researchers came across another concept.  In 1955, Emmy Werner (1994) began another 
longitudinal study known as the Kauai study. This study followed individuals from 
before birth through adulthood living impoverished, stressful, and disruptive family 
settings.  Werner identified these life circumstances as risk factors for a number of 
physical, psychological, and social difficulties.  However, what was even more intriguing 
was that from adolescence into adulthood, 33% of those who were thought to be “high 
risk” actually became highly functioning, adjusted and capable individuals (Werner, 
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1994).   As a result of this research, it became clear that some people could survive and 
succeed regardless of being exposed to perceived risky circumstances.  This finding 
marked the beginning of resilience research. 
Resilience is defined as an active process wherein individuals display positive 
adaptation despite experiences of significant adversity or trauma (Luthar, Cichetti, & 
Becker, 2000).  Another definition that supports the proposed study is resilience defined 
as an adaptive behavior that produces positive social and health outcomes arising from 
the dynamic interaction between risk and protective factors (Rutter, 1987).  The notion of 
resilience is a positive complement to the negative connotations of risk.  However, the 
first step in resilience research is to identify the risk factors.  Once identified, if certain 
individuals overcome these factors, the second step is to identify what about these 
persons have made them resilient.  These findings have led researchers to become more 
interested in attributes that could protect at-risk individuals from the development of later 
difficulties and actually develop positive developmental outcomes (Rutter, 1987).  
Protective factors are defined as attributes and resources that interact with 
stressors such that those who are appear to be in the presence of stressors are more likely 
to experience beneficial and buffering effects from psychological distress based on the 
presence of these resources (Masten, Best, & Garmezy, 1990).   Examples include an 
individual belief that you can control life events that could affect you (e.g., internal locus 
of control) or possessing a positive relationship with an adult figure in one’s life.  
Individuals who are in the presence of significant life challenges and possess such 
positive attributes (e.g., positive factors) tend to fare than those who lack them.  (Luthar 
& Cicchetti, 2000).  Conceptually, protective factors are perceived as individually distinct 
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from risk factors and are often believed to modify risk.  However, not in all cases are 
protective factors the opposite of or signify the absence of risk (Rutter, 1987).    
For example, as Rutter explains from his research, a perceived positive marital 
relationship served as a protective effect for some; whereas for other individuals, it 
appeared just as likely to result in poor outcomes in the presence of a positive marital 
relationship.  Therefore, it is not conclusive for one to think that in the presence of what 
presumes to be a protective factor for some that all individuals will respond in the same 
way resulting in the same outcomes.  It is imperative to distinguish protective factors 
from promotive factors which exhibit a main effect on the capacity to protect all 
individuals the same way regardless of risk (e.g. Luthar,et al., 2000; Masten et al., 1990).  
This has widespread implications on designing effective intervention and prevention 
programs that identify and incorporate individually unique protective factors. 
Resilience in Social Work Practice. It appears quite fitting that the concepts of 
risk and resilience made their way into social work practice; since the profession is 
known for studying and ameliorating human problems that involve several causes rather 
than a singular distinct cause.  The identification of risk and protective factors offers an 
empirical pathway toward effective education, prevention, and other human services.  
The social work discipline now has a considerable number of researchers and 
practitioners interested in the resilience phenomena.  More specifically, the interest is in 
how people have overcome challenging circumstances to lead healthy and successful 
lives, as well as in the growth of young persons, resource development, wellness, and 
health promotion (Benard, 2004).  Resilience researchers who have invested time in 
exploring the development of youth into adults have documented invariable findings 
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whereby the majority of youth, even those from highly stressed families or resource 
deprived communities somehow manage to become not only successful individuals but 
individuals with high levels of social, emotional, and intellectual strength (Werner & 
Smith, 2001). 
Among various youth populations, research has shown that a considerable number 
of youth at risk for future developmental problems become quite successful.  In most 
studies, on average 70 to 75% of children in foster care (Festinger, 1984), from gangs, 
children from substance-abusing families (Werner & Smith, 2001), children growing up 
in poverty, and even children who have been sexually abused (Wilkes, 2002) successfully 
navigate these challenging environmental circumstances.  The above percentages provide 
convincing support for protective factors being more influential than risk factors in the 
developing lives and outcomes of children and their families (REF).  The ability to 
overcome negative life circumstances is attributed to the discovery in resilience-based 
research that resilience is an individual ability and capacity for healthy growth and 
development even in the face of challenges (Benard, 2004). 
Despite the positive connotations of “resiliency”, the manner by which 
individuals are labeled as resilient perpetuates the illusion that resilience is something 
that one either possesses or does not possess.  The illusion in turn creates the belief that if 
resilience resides within the individual, than those who are not resilient are somehow 
responsible for their own deficiencies.  Furthermore, it is believed that nothing can be 
done around that individual to increase their chances of success.  However, a lot of 
research provides evidence that not only the individual but parents, schools, and other 
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social contexts are an important part of the development of “resiliency” (Werner & 
Smith, 1992). 
Risk and Protective Factors and Resilience in Adolescence. Adolescence is 
characterized by a rather extended transition phase in which the individuals is neither a 
child nor an adult (Cicchetti & Toth, 2009).  Adolescence is a period of identity 
formation and experimentation.  A state of struggle between the adolescent and adult 
figures presents itself during adolescence, whereby the adolescent strives for 
independence, but parents and the rest of society still view the adolescent as lacking the 
skills necessary for full adult responsibilities.  Consequently, creating potential internal 
and external conflict within the adolescent during this developmental period (Cicchetti & 
Toth, 2009).   
In an influential article, Arnett (1999) identified three central features of the stress 
that is experienced by some, but not all, adolescents as a result of this potential internal 
and external conflict: mood disruptions, conflict with parents, and engaging in risky 
behaviors.  Research has shown that part of this developmental process includes the 
experimentation and development of risk and protective behaviors (Paglia & Room, 
1999; Arnett, 1992; Zoccolillo, Vitaro, & Tremblay, 1999).  The focus of the current 
study is on two such important behaviors, one risk and one protective, alcohol use and 
physical activity respectively.  Moreover, the current study evaluates a specific risk factor 
for adolescent alcohol use (e.g., depressive symptomatology) and its relationship to a 
protective factor (e.g., physical activity) in order to explore the influence of depressive 
symptomatology as a potential mediator in the relationship between physical activity and 
adolescent alcohol use.  Behavior and practices that begin in adolescence may carry over 
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into adulthood and can have an impact on the development of an array of negative health 
outcomes.     
Adolescence is so often associated with turbulent time, stress, intense moodiness, 
and preoccupation with the self.  However, although adolescence can be a turbulent 
period, not all is grim during this critical developmental stage (Mulye et al., 2009).  As 
previously discussed, some children who are at increased risk for health-compromising 
behaviors successfully navigate through adolescence, avoiding the acquisition of 
behaviors that predispose them to negative health outcomes; others, from more perceived 
positive environments develop a variety of health risk behaviors resulting in significant 
morbidity (Resnick et al., 1997).  Adolescents possess a great deal of creative 
imagination, energy, and promise.  Therefore, for some youth, adolescence can become a 
time to redefine themselves through involvement in new opportunities that enable them to 
recover or better adjust to change.  
It is critical, as recognized by many developmental theorists, to study both 
abnormal and normal development in order to gain a more comprehensive understanding 
of human functioning and adjustment (Cicchetti, 1990). Some adolescents are resilient in 
the face of profound biological, psychological, social, and contextual (e.g., negative 
neighborhood, family and school environments) challenges occurring during this 
particular developmental period (Luthar, Cicchetti, & Becker, 2000).  These adolescents 
sometimes possess particular psychosocial resources, including but not limited to, better 
intellectual functioning, parents of good physical and mental health, parental availability, 
more positive self-concepts (Goldstein & Brooks, 2006), effective schools, high 
neighborhood quality, and connections to caring adult mentors and pro-social peers 
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(Wright & Masten, 2006).  Although adolescents exhibit wide variability, the fact that 
depressive symptomatology and increased alcohol initiation and consumption are not 
atypical during this period of development suggests that behaviors commonly associated 
with internalizing and externalizing forms of psychopathology may in fact be escalating 
(Cicchetti & Toth, 2009). The remarkable changes that characterize adolescence serve as 
a powerful rationale for directing research efforts toward exploring the risk and protective 
factors that surround this population.   
Current conceptualizations of adolescent behaviors are quite complex with a 
renewed value for the role of developmental processes in behavioral outcomes.  Earlier 
work on adolescent risk behaviors was confined to a particular subset, often termed 
problem behaviors that involved such behaviors as alcohol abuse (Jessor, 1984).  More 
recent research, however, has broaden the boundaries around the conceptual notion of 
problem behavior to include the functional commonality of these problem behaviors with 
other domains of adolescent behavior that also compromise development, including 
psychopathology (e.g. depression), as well as health-compromising behaviors, such as 
insufficient exercise (Jessor, 1984).  The emphasis on depression and physical inactivity 
are, based on prevalence data for both conditions, becoming increasingly more common 
among adolescents creating a serious public health problem.  
At the same time that there has been considerable advancement in identifying 
factors contributing to adolescent health risk behaviors, it has also become quite clear that 
the presence of risk factors alone yield a less than comprehensive account of involvement 
in risk behaviors.  There exists great heterogeneity and variability in the likelihood of 
involvement in risk behavior among adolescents.  This has created an important area of 
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research on adolescent risk behavior, namely the identification and assessment of 
protective factors (Jessor, Turbin, & Costa, 1998; Fergus & Zimmerman, 2005).  As 
such, research has begun to move to a resilience-oriented focus on protective factors 
(Veselska, Geckova, Orosova, Gajdosova, van Dijk, & Reijneveld, 2009; Wille, Bettge, 
& Ravens-Sieberer, 2008; Goldstein & Brooks, 2006; Gutman, Sameroff, & Cole, 2003; 
Jessor et al., 1995). As mentioned earlier, examples of protective factors include positive 
family characteristics (i.e. positive sibling relationships, close relationships to responsive 
caregivers, stable and supportive home environment), positive child attributes (i.e., 
effective emotional and behavioral regulation strategies, adaptable temperament), and 
positive community characteristics (i.e., high neighborhood quality, safe neighborhood, 
access to recreational centers) (Wright & Masten, 2006). Much research has already been 
done on many of these protective factors as it relates to adolescent substance use and 
overall health outcomes. However, involvement in physical activity as a potential 
positive activity and resource in the prevention of adolescent alcohol use has not been as 
well studied. The proposed study reflects this particular orientation by paying close 
attention to the potential influence of physical activity on depressive symptomatology 
and, in turn, adolescent alcohol use. 
The concerns of the proposed study is that adolescence, in particular middle 
adolescence, is the period of life during which most youth initiate and escalate their 
alcohol use.  In fact, teenage drinking is so commonplace that it may be considered a 
normative rather than an exceptional behavior.  The study will examine the influence of 
potential protective factors (i.e. physical activity participation) on alcohol use during 
middle adolescence.  While both alcohol and physical activity have been studied 
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separately, minimal research has examined their relationship and mutual influence, either 
directly or indirectly (e.g., as mediated by depression).  Moreover, there has been 
relatively little research exploring the role of developmental mediators (i.e. depression) 
that are sometimes present during this period of development.  As a result, the study will 
assess how depressive symptomatology may influence the relationship between physical 
activity participation and alcohol use.  The findings of this study will further 
understanding of what role protective factors (e.g., physical activity) can have on risk 
factors and behaviors during this time of the life course when individuals may be most 
amenable to public health intervention and thus aide in the prevention of further severe, 
negative and potentially lifelong consequences. 
Risk and Resilience Perspective: Alcohol Use, Depression, and Physical Activity. 
In an attempt to understand the processes of risk and resilience, the constructs have been 
examined from two distinct levels: broad social contextual processes and individual 
psychological and biological processes (Compas, 2004).  This study focused on the 
interaction between social processes offered through physical activity participation and 
individual psychological processes innate in depressive symptomatology.   
Most research to date on adolescent alcohol use has focused on small subsets of 
risk factors.  In fact, researchers have suggested that the most encouraging path to the 
development of effective strategies for the prevention of adolescent substance use 
problems is through a risk-focused approach (Hawkins, Catalano, and Miller, 1992).  The 
knowledge resulting from research examining the relationship between risk and 
protective factors and substance use has contributed to significant advancements in 
understanding the etiology, assessment and prevention of substance abuse (Hawkins et 
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al., 1992; Jessor, 1992).  With these common factors identified what becomes the issue, 
particularly relevant to the proposed study, is how participation in physical activities can 
foster resilience among adolescents at risk for alcohol use.  
In reference to this particular study, evidence supporting the mental-health 
benefits of physical activity continues to accumulate at an accelerated rate.  There are 
now several hundred studies and over 30 narrative or meta-analytic reviews of research in 
this field. These studies have summarized the therapeutic potential physical activity 
involvement can have on clinical or subclinical depression or anxiety, and the use of 
physical activity as a means of acquiring attributes of resiliency through increased self-
esteem, improved mood states, reduced state and trait anxiety, or resilience to stress (Fox, 
1999).  Early meta-analyses regarding depression and exercise in general populations 
(McDonald and Hodgson, 1991; North, McCullagh, and Tran, 1990) reported moderate 
to large effects for exercise on depression.  However, these meta-analyses were limited to 
the inclusion of non-randomized clinical trials and studies where non-depressed 
populations were recruited.   
A few years later, Craft and Landers (1998) attempted to provide more accurate 
answers regarding the relationship between depression and exercise.  These studies only 
clinically depressed individuals.  Thirty studies were included and analyses showed that 
exercise was associated with reduced depression (Effect size = -0.72).  Additional 
analyses showed that the relationship between exercise and depression was not 
moderated by exercise program characteristics (e.g. duration, intensity, frequency and 
mode of exercise) or participants’ characteristics (e.g. age, gender, and severity of 
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depression).  However, once again, the inclusion of observational studies and non-
randomized clinical trials limits the conclusions that can be drawn from this review.   
Earlier research into the relationship between physical activity and mental health 
was based on cross-sectional and correlation analyses leaving open the possibility that the 
apparent health-promoting effects of exercise may simply indicate the effects of mood 
fluctuations on physical activity levels (Stathopoulou, Powers, Berry, Smits, & Otto, 
2006).  More recent research using longitudinal and randomized clinical design have 
demonstrated that physical activity participation has consistent causal effects on 
promoting mental well-being in both clinical and non-clinical populations. 
Particularly important to the proposed study is the limited amount of research on 
the potential efficacy of physical activity for the primary and secondary prevention of 
depression among adolescents.  However, there is some research that has provided 
evidence that physical activity is beneficial to the development of adolescents (e.g. 
psychological, academic, behavioral functioning) (Barbara et al., 2001; Darling et al., 
2005).  Among the psychological benefits affected most by physical activity is mental 
health.  Cross-sectional research suggests that participation in physical activity is 
inversely correlated with levels of depressive symptomatology (Goodwin, 2003; Motl et 
al., 2004).  However, there is a lack of published studies on the effect of physical activity 
on depressive symptoms in non-clinically depressed samples of adolescents (Motl et al., 
2004).  Only two published studies on this association used non-clinically depressed 
samples and controlled for known confounders, including socioeconomic status (SES) 
and some measure of general health (Motl et al., 2004; Steptoe & Butler, 1996). One 
study employed a longitudinal design and found that naturally occurring changes in 
 60
physical activity were negatively related to changes in depression scores among 
adolescents over a 2-year period (Motl et al., 2004).  Another study found a positive 
relation between an index of sport and vigorous activity and psychological well-being 
among adolescents in the United Kingdom (Steptoe & Butler, 1996).  The relations 
reported in these studies remained significant when the effect of confounding variables 
such as gender and socioeconomic status was controlled for. 
Despite promising and consistent findings, research in this area has been plagued 
with methodological limitations, such as small sample sizes, and lack of control groups 
and random assignment.  In addition, the studies mentioned consider physical activity 
participation at one point in time rather than across time.  However, the associations 
suggest that regular exercise is related to low levels of indicators of mental illness, such 
as depression and depressed mood, among adolescents. Evidence suggests that reducing 
the prevalence of depression among adolescents can in fact protect against maladaptive 
behaviors such as substance abuse (Kirkcaldy et al., 2002; Nelson & Gordon-Larsen, 
2006). 
While research exists on physical activity and mental health, the interactive effect 
of physical activity and alcohol use has not been studied at the same intensity.  The 
relationship between risk (e.g. depressive symptomatology) and protective factors (e.g., 
physical activity) on adolescent alcohol use outcomes has not been thoroughly 
investigated (Arthur, Hawkins, Pollard, Catalano, Bagioni, 2002; Nelson & Gordon-
Larsen, 2006; Werch et al., 2003).  Although research in this area is few and inconsistent, 
patterns among these variables suggest that physical activity may recruit processes, which 
confer enduring resilience to depression and ultimately to alcohol use.   
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Summary 
This study hopes to take individual puzzle pieces and demonstrate their correlations as 
well as link them together to provide a logical mechanism by which physical activity 
influences alcohol use outcomes. Processes of risk and resilience are at the center of our 
understanding of adaptive and maladaptive paths of development during adolescence.  
Understanding risk factors and processes of risk is central to the identification of those 
adolescents most in need of early intervention, whereas clarification of protective factors 
and processes of resilience can inform interventions to strengthen those at greatest risk. 
If researchers are to capture the true essence of the relationship between physical 
activity participation and alcohol use, it is necessary to study the intervening 
mechanisms.  One such mechanism may be found by turning to another prevalent health 
concern in adolescence, depression.  This study assessed whether depressive 
symptomatology mediates the relationship between physical activity participation and 
adolescent alcohol use.  This risk and resilience perspective provided the necessary 
structure for the complex interplay between physical activity participation and depressive 
symptomatology that potentially influences the development of alcohol use.   In 
particular the study aims to test that earlier physical activity participation (Wave 1) is 
associated with one year later lower levels of depressed mood (Wave 2) and lower levels 
of alcohol use (Wave 2).  This figure indicates two possible paths for an effect of 
physical activity on alcohol use (direct effect or indirect through the impact of depressive 
symptomatology).  
Moreover, experts in the field of adolescent alcohol use disagree over the 
developmentally appropriate measurements of alcohol use outcomes, especially in the 
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case of quantity-frequency indicators (Wagner 2008).  The most commonly used 
measurement of alcohol use problems across adolescent alcohol treatment studies are 
quantity-frequency indicators.  As an exploratory aim, this study attempts to assess the 
variability in the fit of the model according to three distinct definitions of alcohol use 
(quantity, frequency, and binge). Furthermore, some research suggests that the particular 
form of physical activity participation (e.g., organized sports participation, recreational 
sports involvement) makes a difference when attempting to understand the relationship 
between physical activity and adolescent alcohol use (Peretti-Watel & Lorente, 2004; 
Moore & Werch, 2005; Fredricks & Eccles, 2006).  Therefore, the study also examined 
the relationship between specific forms of physical activity participation and depressive 
symptomatology and alcohol use during middle adolescence.   
This study recognized the potential for relationships among the variables in the 
model to be bi-directional.  For example, high levels of depressed mood leading to low 
levels of physical activity and low levels of physical activity leading to high levels of 
depressed mood.  However, natural changes in physical activity and depressed mood 
cannot be manipulated.  Hence, the reason why this particular study relies on a 
longitudinal design, which can at least demonstrate and set the stage for which variable 
precedes the other in time. 
Assessment of the variables included in this study was made utilizing the National 
Longitudinal Study of Adolescent Health, a longitudinal survey of a nationally 
representative sample of adolescents exploring health and health-risk behaviors. This 
dataset allowed for the temporal ordering necessary to establish mediation.  In addition, 
the large, nationally representative sample of Add Health presented a unique opportunity 
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to analyze the relationship between all three constructs as well as to analyze the 
relationships across time and produce results that have greater external validity than 
many previous studies.  Below the specific research aims are delineated. 
Research Aims and Hypotheses 
Please see Figures 1 and 2 for a visual representation of the below mentioned 
hypothesized relationships between variables that were tested in this study. The below 
mentioned hypotheses are depicted in Figure 1 with frequency of alcohol use as the 
outcome variable. Figure 2 depicts the hypotheses with binge drinking as the outcome 
variable. Figures 1 and 2 exclude the covariates of sex, ethnicity, and parental income. 
This was done to avoid clutter but all covariates were included in all model tests. These 
models provide an initial conceptual framework for further research on the mechanism by 
which physical activity influences adolescent alcohol use. 
Aim 1: To empirically test the influence of structured physical activity and unstructured 
physical activity on alcohol use (e.g., drinking frequency and frequency of binge 
drinking) among adolescents transitioning from middle school to high school, as a 
function of gender. 
Hypothesis 1: Adolescents involved in more structured and unstructured physical 
activity will report less alcohol involvement (e.g., drinking frequency and 
frequency of binge drinking). The path coefficient linking structured and 
unstructured PA and alcohol involvement (drinking frequency and frequency of 
binge drinking) will be statistically significant and reflect an inverse relationship. 
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Aim 2: To empirically test the influence of depressive symptomatology on alcohol use 
(e.g., drinking frequency and frequency of binge drinking) among adolescents 
transitioning from middle school to high school, as a function of gender. 
Hypothesis 2: Adolescents with lower levels of depressive symptomatology will 
report less alcohol involvement (e.g., drinking frequency and frequency of binge 
drinking). The path coefficient linking depressive symptomatology and alcohol 
involvement (drinking frequency and frequency of binge dirnking) will be 
stastically significan and reflect a positive relationship. 
Aim 3: To empirically test the mediating effects of depressive symptomatology on the 
relationship between structured and unstructured physical activity at Wave 1 and alcohol 
use (e.g., drinking frequency and frequency of binge drinking) at Wave 2, as a function 
of gender. 
Hypothesis 3: Adolescents reporting more physical activity involvement will report 
less depression, which in turn will lead to less alcohol use (e.g., drinking frequency 
and frequency of binge drinking). The path coefficient between structured and 
unstructured physical activity and alcohol use (drinking frequency and frequency of 
binge drinking) from Wave 1 to Wave 2 will be significantly mediated by 
depressive symptomatology. 
Aim 4: To empirically test the bi-directional effect between alcohol use (e.g., drinking 
frequency and frequency of binge drinking) and depressive symptomatology at Wave 2, 
by gender.  
Hypothesis 4: Adolescents reporting less alcohol involvement (e.g., drinking 
frequency and frequency of binge drinking) would report less depressive 
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symptomatology. The path coefficient linking alcohol involvement (e.g., drinking 
frequency and frequency of binge drinking) and depressive symptomatology at 
Wave 2 will be statistically significant and reflect a positive relationship. 
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CHAPTER III.  METHODOLOGY 
Research Strategy 
This research used data from the National Longitudinal Study of Adolescent 
Health (Add Health), which is a large nationally representative sample of approximately 
12,000 United States adolescents nested within 80 high schools. A prospective research 
design utilizing Waves 1 and 2 was used in order to examine the influence of physical 
activity participation on alcohol use and depressive symptomatology. The independent 
variables are assessed via the CES-D for depression and a standard physical activity 
behavior recall questionnaire assessing involvement in physical activity. The dependent 
variable was assessed via questions pertaining to alcohol involvement.   
The following chapter provides a description of the research methods employed.  
The first section of the chapter provides an account of the sample design and data 
collection used to obtain the two waves of the National Longitudinal Study of Adolescent 
Health (Add Health) data. Next, the sample used to obtain the most complete and 
accurate information needed to achieve the specific aims of this study is delineated. 
Subsequently, detailed descriptions of the operationalization of all constructs used in the 
analysis, as well as, how the variables were measured are provided. The final sections of 
this chapter describe the statistical techniques used for the analysis, along with the 
specific analysis undertaken for each outcome examined in this study.  
The Add Health Data Set 
This study is based on a secondary analysis of existing data from Wave 1 and 
Wave 2 of the National Longitudinal Study of Adolescent Health (Add Health).  Add 
Health was developed in response to a mandate from the U.S. Congress to fund a study 
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focused on adolescents’ health-related behaviors and forces that may influence 
adolescents’ risk behaviors and health outcomes 
(http://www.cpc.unc.edu/projects/adhealth; Sieving et al., 2001). Add Health is 
considered the “largest, most comprehensive survey of adolescents ever taken” (National 
Longitudinal Study of Adolescent Health, 2003). The data set is longitudinal in nature in 
efforts to capture behavioral change over time.  The data set is compromised of a 
nationally representative sample of adolescents in grades 7-12 in 1995 (Wave 1) who 
were followed up in a second interview one year later in 1996 (Wave 2).   
Add Health utilized a school-based clustered sampling design, in which the 
clusters were sampled with unequal probability, in order to best screen for respondents of 
interest.  The sampling frame was compromised of U.S. high schools and corresponding 
feeder schools, stratified by region, urbanicity, school type, ethnic composition, and 
enrollment size. The primary sampling unit of U.S. high schools was defined as including 
the 11th grade and enrolling at least 30 students.  
The Add Health study was designed to represent a nationally representative 
sample of U.S. high schools. From a sampling frame of 26,666 high schools, 80 high 
schools were selected from the Quality Education Data, Inc. database (QED).  Of the 80 
high schools selected, 52 included only grades nine through 12 and were supplemented 
by 52 feeder schools (i.e., schools that contained grade 7 and sent students to the selected 
high school) and 28 included grades seven through 12. High schools participating were 
asked to identify “feeder” schools. Subsequently, a single feeder school was randomly 
selected for each high school. Four schools had no eligible feeder school and 20 high 
schools were their own “feeder” schools.  Thus, a total of 132 schools compromising 80 
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school clusters or primary sampling units (PSU’s) participated in the baseline survey. 
Seventy percent of the original schools sampled participated in the data collection; 
alternate schools within the same layer replaced those schools that refused to participate 
(Bearman, Jones, and Udry, 1997; Chantala and Tabor, 1999; Resnick et al., 1997). 
Figure 7 shows the overview of the Add Health longitudinal study design (Udry, 
Bearman, & Harris, 2008).   
Add Health Data Participants and Collection Procedures 
The in school questionnaire was administered to all students in grades seven 
through 12 who were present at the time of data collection (N=90,118).  The 45-minute 
self-administered in-school questionnaire collected general descriptive information about 
the student’s and parent’s background, his or her peers, school life, school work and 
activities, and general health status. The in-school questionnaire did not ask about risk 
behavior. Subsequently, for more in-depth information home interviews were performed.  
A sample of adolescents were selected from all the students who completed an in-school 
questionnaire plus those who did not but who were listed on the school roster as eligible 
for selection.  The in-home data questionnaire from Wave 1 and 2 were the ones utilized 
in this study. 
The first wave of in-home data collection (Wave 1) occurred during the 1994-
1995 school year and yielded an overall sample of 20,745 adolescents.  The second wave 
of in-home data collection (Wave 2) occurred during 1996 and involved all adolescents 
interviewed at Wave 1, with the exception of those who were graduating seniors at Wave 
1 and not part of the genetic sample, and the disabled subsample.  Sixty-five siblings 
were also added to the genetic sample at Wave 2. The second wave of in-home data 
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collection yielded an oversample of 14,736 cases.  Active informed consent was obtained 
for these interviews.   
The interviews were collected using computer-assisted personal interviews 
(CAPI) for purposes of confidentiality and accurate reporting of sensitive material.  
During the interview, questions were asked aloud by the computer via headphones and 
the adolescent responded by pressing an appropriate computer key on the laptop.  
Interviews were conducted in either English or Spanish.  A parent or guardian, typically 
the mother, completed a parent questionnaire at Wave 1.  The parent or guardian 
provided further information on family composition and adolescent’s health history. 
The in-home sample included a core probability sample (n=12,105) of a 
nationally representative sample of teens in grades 7 through 12, and three supplemental 
over-samples: (1) ethnic minorities – African Americans with highly educated parents, 
Cubans, Puerto Ricans, and Chinese; (2) genetic relatedness to siblings; (3) adoption 
status; disability; and saturated schools (i.e. 100% of the student body was sampled).  The 
response rate for participation in the Add Health surveys was 78.9% at Wave 1 and 88% 
at Wave 2. In efforts to accommodate bias due to oversampling, non-response, and post-
stratification grand sample weights were derived to adjust for the sample design and 
response rates are applied in all analysis.  
Study Sample 
This analysis is based on data collected from the first and second Wave of Add 
Health data collection.  Eighth graders during Wave 1 were followed through the 
transitional period between middle and high school to ninth grade in Wave 2. This is an 
underexplored and unique period in adolescent development. Additionally, in order to 
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ascertain socio-demographic characteristics, such as parents’ income and other indicators 
of socioeconomic status, some data provided by the parent interview was used. This 
section reports unweighted descriptive statistics. However, Table 1 and 2 report both 
weighted and unweighted values. 
The sample for the proposed research consisted of 2,054 participants from Waves 
1 and 2 of the original parent study.  The sample included males and females in the 8th 
grade with a mean age of 14.02 (SD = .68). Table 1 provides all key sociodemographic 
information for participants in the current study. In addition, Table 2 reports the weighted 
and un-weighted means and standard deviations of all measures used in this analysis for 
the total study population, as well as, by sex. The mean age of the participants in this 
current study incorporates the transition from middle to high school. As shown in Table 
1, of the 2,054 participants 51.1% were female. The racial ethnic backgrounds of the 
adolescents assessed were 58.2% White, 24% African American, 11.7% Hispanic, and 
6.1% other. The parents of study participants reported average annual income of 
34,450.00 (SD = 23,350.00). In addition, the majority of the study participants’ parents 
had obtained a high school degree.  
Regarding human subjects protection, the data used were archival with identifying 
information removed. The data was acquired through the Data Sharing for Demographic 
Research, a project of the Inter-University Consortium for Political and Social Research 
(ICPSR). Strict data security measures were implemented and approved by the ICPSR 
before data was obtained. All research methods for this study were approved by the 
Institutional Review Board (IRB) at Florida International University.    
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Measures 
Adolescent Physical Activity. The Add Health in-home survey assessed physical 
activity across Waves 1 and 2.  The questionnaire included a standard physical activity 
behavior recall that is similar to other self-reported questionnaires that have been used 
and validated in other large-scale published epidemiological studies (Sallis et al., 1993; 
Andersen et al., 1998; Knutson, 2005; Nelson, Gordon-Larsen, Adair, & Popkin, 2005).   
Physical activity in this study was measured by three items using a 7-day recall 
(times/week); whereby participants reported the frequency in which they engaged in three 
different types of activities: (1) times roller-blading/cycling in past week, (2) active 
sports such as soccer, swimming etc., and (3) exercise such as jogging or dancing. The 
questions were worded as such, “During the past week, how many times did you,” 
followed by a list of activities, such as walking, basketball, softball, and so forth. Possible 
responses included 0 (none), 1 (1 to 2 times per week), 2 (3 to 4 times per week), and 3 (5 
or more times per week) (See Appendix A). In addition, for purposes of this study, 
secondary analyses will be run on the type of physical activity (fitness activities 
equivalent to roller-blading, skate-boarding, etc., and organized sport equivalent to 
participation in team sports such as football, basketball, soccer, etc.).  In order to explore 
potential variation based on specific type of physical activity (e.g., organized sport versus 
recreational hobbies), two separate variables were created: Physical Activity Structured 
(PA_S)and Physical Activity Unstructured (PA_US). The PA_US variable was created 
by averaging the responses to the two questions assessing recreational hobbies; “During 
the past week, how many times did you go rollerblading, roller-skating, skate-boarding, 
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or bicycling?” and “During the past week, how many times did you do exercise, such as 
jogging, walking, karate, jumping rope, gymnastics or dancing?” respectively.   
Adolescent Depressive Symptomatology. Depressive symptomatology was 
assessed by the Add Health in-home survey at Waves 1 and 2 using 19-items of the 
Center for Epidemiological Studies Depression Scale – CES-D; Radloff, 1977).  The 
CES-D is a well validated and widely used measure of symptoms of depression within 
community samples.   
The CES-D taps into adolescents’ feelings of distress. In the Add Health data set, 
respondents reported the frequency of experiencing each depressive symptom within the 
previous week, with responses ranging from (0) “never or rarely” to (3) “most of the 
time;” positive items such as “you enjoyed life” will be reversed scored.  From the CES-
D survey, symptoms included- “You were bothered by things that don’t usually bother 
you,”  “You felt that you could not shake off the blues even with the help of family and 
friends,” and “You felt lonely.”  The original CES-D scale can be found in Appendix B  
Depressive symptomatology scores were obtained by summing the item scores to yield a 
total score.  Scores for items expressing positive affect were reverse-coded to make them 
consistent with the scores for items assessing depressive symptoms.  Total scores could 
range from 0 to 57, with the higher scores indicating the presence of more 
symptomatology. 
The adult version of the CES-D have been demonstrated to be reliable in both 
population-based and clinical samples of adults (α = .85 & α = .90, respectively) 
(Radloff, 1977).  In support of the proposed research, the appropriateness of the CES-D 
scale to gauge levels of emotional distress in community surveys of adolescents, as well 
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as the comparability of adolescent and adult CES-D scores, has also been established ( 
Roberts 1995b; Wight, Sepulveda, and Aneshensel, 2004). Good reliability with a 
Cronbach’s alpha ranging from .85 to .91 has been demonstrated in the adolescent 
literature (Aseltine, Gore, & Colten, 1994; Schoenbach, Kaplan, Wagner, Grimson, & 
Miller, 1983; Windle, 1992). In the present sample, the Cronbach’s alpha for the CES-D 
in Wave 1 was .86 and .87 for Wave 2. 
Adolescent Alcohol Use. The Add Health alcohol use measure was a result of 
direct collaboration with the National Institute on Alcohol Abuse and Alcoholism 
(NIAAA). Investigators from Add Health asked for the most state of the art indicators of 
alcohol use behaviors among adolescents. As a result, the most valid and reliable 
questions used in other larger epidemiological studies were utilized to assess adolescent 
alcohol use. The questions have been found to have acceptable levels of reliability 
appropriate for use with future research studies using the Add Health public use data set 
(Sieving et al., 2001).  Alcohol use was a categorical measure constructed from a series 
of questions related to current (past year) alcohol use.  Respondents completed a detailed 
section of the in-home questionnaire at Waves 1 and 2 related to overall alcohol use that 
included 18 items assessing general patterns and frequency of alcohol use, as well as 
problems related to alcohol consumption over the past year.   
Two items asked of the adolescents at Wave 1 and 2 that focused on alcohol use 
were used to construct both the frequency and binge drinking variables in this study.  All 
participants during Wave 1 and 2 were asked if they ever drank an alcoholic beverage: 
“…beer, wine or liquor - not just a sip or taste of someone else’s drink” …2-3 times in 
our life…” If the response to this item was affirmative, adolescents were then asked to 
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report the frequency of current use, defined as in the past 12 months.  Frequency of 
drinking was assessed with the question, “…on how many days during the past year did 
you drink alcohol?”  Subsequently, if the individual responded positively to drinking in 
the past year, participants were then asked questions pertaining to binge drinking. Binge 
was assessed by asking the individual,  “…on how many days during the past year did 
you drink five or more drinks in a row?”.. Response categories ranged from 1 to 7; 1 = 
“almost every day,” 2 = “3-5 days a week,” 3 = “1-2 days a week,” 4 = “2-3 days a 
month,” 5 = “once a month or less,” 6 = “1 or 2 days in past 12 months,” and 7 = “never.”   
The question related to drinking five or more drinks on occasion is commonly 
used in community surveys of adolescent alcohol use to assess binge drinking 
(SAMHSA, 1999). The current study used the following alcohol use indicators; number 
of days of use, and number of days of consuming five or more drinks in a single occasion 
to construct an assessment of alcohol use among the Add Health participants at each time 
point. A list of the alcohol-related items from the Add Health in-home survey (Wave 1 
and 2) is given in Appendix C with an asterisk representing the questions that were used 
in the current study.  
Summary of Analysis Plan 
Several analytic approaches were incorporated into the proposed research study to 
investigate the associations between physical activity, depressive symptomatology and 
frequency and binge alcohol use across time.  First descriptive statistics and correlations 
among the study variables were run to depict the occurrence of both depressive 
symptomatology, frequency and binge alcohol use, and the extent to which physical 
activity participation influences the pathway.  Secondly, the influence of physical activity 
 75
on adolescent depressive symptomatology and alcohol use (frequency and binge) were 
examined within a structural equation modeling framework. 
As described earlier, two conceptual structural equation models were created to 
study the relationships between the constructs (see Figure 1 and 2). The first model 
examined the associations between physical activity and depressive symptomatology and 
frequency of alcohol use.  The second model examined the associations between physical 
activity and depressive symptomatology and binge alcohol use. Multiple regression 
techniques and structural equation modeling (SEM) with robust methods of maximum 
likelihood analysis was employed, through the use of SPSS and M Plus (version 6.0) 
software respectively, to help gain additional insight into the “fit” potential of the 
proposed causal models and the strength of variable relationships (e.g., structural 
parameter estimates).  In order to maintain the accuracy of data entered, data was cross- 
checked for errors such as out of range values and missing data as well as outliers.  
Transformation and computation of variables were conducted when necessary. 
Missing Data. Missing data was expected to be minimal, infrequent and not 
problematic for most variables.  The Add Health Study’s use of weighted data helps to 
compensate for those who were excluded because of missing values (Raghunathan, 
2004).  Weighted data is effective in eliminating non-response bias. Sampling weights 
were incorporated in the Add Health data set to allow for the following: the sample totals 
to serve as estimates of population totals, compensate for differences in selection 
probabilities across different members of a sample, compensate for differences in 
response rates across different groups, and to adjust for possible fluctuations of the 
composition of the sample from the composition of the sample as a whole (Tourangeau & 
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Shin, 1999). For further information about the Add Health weighting procedures, see 
Tourangeau and Shin (1999). Given any missing data, parameter estimates and model 
tests will be pursued in the context of Full Information Maximum Likelihood (FIML) 
methods as implemented in M Plus. Given any missing data, parameter estimates and 
model tests will be pursued in the context of Full Information Maximum Likelihood 
(FIML) methods as implemented in M Plus. 
Outliers. Analysis of outliers were undertaken prior to all formal analyses. 
Standard methods for outlier detection (e.g., analysis of leverage statistics and dfBetas) 
and use of graphical approaches were applied. The analyses were both non-model based 
and model based. For the former, multivariate outliers were identified by examining 
leverage indices for each individual and defining an outlier as a leverage score four times 
greater than the mean leverage. An additional set of outlier analyses will be pursued 
using model-based outlier analysis. Model based outliers will be examined using limited 
information regression analyses for each of the linear equations dictated by the various 
path models tested (Bollen, 1996).  The dfbeta values for each individual relative to each 
path coefficient will be examined to isolate unusually influential individuals in parameter 
estimation. An outlier was defined as anyone with dfbetas three times larger than the 
standard error of a coefficient.   
Non-normality. Multivariate normality is typically not an issue in complex data 
sets such as Add Health. If non-normality appears to be problematic, then a robust 
estimation method based on the Huber-White estimator will be used as implemented in M 
Plus. In addition, univariate indices of skewness and kurtosis will be examined to 
determine if the absolute value of any of these indices is greater than 2.0.  
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Bidirectionality. In order to accommodate the bidirectionality included in the 
analysis between depression and frequency of alcohol use and binge, number of friends 
who drink was included in model as an instrumental variable with a direct path to 
frequency of alcohol use and binge in models 1 and 2 respectively (see Figures 1 and 2). 
Testing for mediation. According to Hair et al., (2006) mediation is defined as 
when “a third variable/construct intervenes between two other related constructs” (p. 
866). They state that “theoretically, a mediating construct facilitates the relationship 
between the two other constructs involved” (p. 867). In regard to mediational analyses, 
the logic of the joint significance test was used as a basis for stating mediation 
(MacKinnon, Lockwood, Hoffman, West & Sheets, 2002). This is a superior test of 
mediation relative to the traditional approach of Baron and Kenny (1986). The logic is 
that if all path coefficients in a mediated chain are statistically significant, then mediation 
is declared. 
Testing for moderation. Moderation can be defined as the “effect of a third 
variable or construct changing the relationship between two related variables/constructs. 
That is, a moderator means the relationship between variables changes based on the 
amount of another variable added to the model” (Hair et al., 2006). In order to test for 
moderation, product terms were created. Formal interaction analyses were pursued to 
examine any significant differences in the model path coefficients as a function of 
gender. Product terms were introduced into the model for all relevant paths as noted in 
Figures 1 and 2. Single degree of freedom interaction contrasts were performed 
comparing the effects of each of the exogenous, as well as the mediator variables on each 
of the two alcohol outcome variables (frequency and binge) as a function of gender. 
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Indices of Fit. Following the recommendations of Bollen and Long (1993), a 
variety of global fit indices were used, including indices of absolute fit, indices of relative 
fit and indices of fit with a penalty function for lack of parsimony. These include the 
traditional overall chi square test of model fit (which should be statistically non-
significant), the Root Mean Square Error of Approximation (RMSEA; which should be 
less than 0.08 to declare satisfactory fit), the p value for the test of close fit (which should 
be statistically non-significant), the Comparative Fit Index (CFI; which should be greater 
than 0.95); and the standardized root mean square residual (which should be less than 
0.05).   
In addition to the global fit indices, more focused tests of fit were pursued. These 
included examination of the standardized residual covariances (which should be between 
-2.00 and 2.00) and modification indices (which should be less than 4.00).  Care was 
taken to ensure there was no specification error. 
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CHAPTER IV.  RESULTS 
This study, utilizing structural equation modeling (SEM), aimed to examine, (1) 
the influence of independent variables structured and unstructured physical activity, 
measured at Wave 1, and Depressive Symptomatology measured at Wave 2 on Wave 2 
outcome variables, frequency of alcohol use and frequency of binge drinking; (2) whether 
depressive symptomatology mediates the relationship between physical activity 
(structured and unstructured) and frequency of alcohol use and binge drinking, 
respectively, (3) the bidirectional relationship between frequency of alcohol use and 
frequency of binge drinking and depressive symptomatology at Wave 2. The conceptual 
models examining these relationships are depicted by Figures 1 and 2. As a final 
Research Aim, both conceptual models were examined using gender as a moderator. 
Moderation analyses were conducted using a product term, which is reviewed in further 
detail in the primary analysis section of the results.   
This chapter includes the results for the current study. The data analytic plan for 
the present study consisted of preliminary analyses that included: 1) obtaining descriptive 
statistics of the sample, 2) outlier analyses, 3) missing data analyses, and 4) checks for 
non-normality. A review of the results from these preliminary analyses is outlined below. 
The study models were just identified, therefore, the primary analyses consisted of 
examining the models in terms of their corresponding path coefficients and standard 
errors. The results of the hypotheses relative to each of the study’s aims are presented 
below. 
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Preliminary Analyses 
Descriptive Statistics. Basic descriptive statistics (both weighted and unweighted) 
were calculated for all of the variables in the models (including covariates and the 
instrumental variable) (see Tables 1 and 2).  Table 2 is stratified by gender because of the 
study’s emphasis on the interaction between gender and study variables. The descriptive 
statistics suggest that males engaged in more structured and unstructured physical 
activities, frequency of alcohol use, and binge drinking than females, and females 
exhibited more depressive symptomatology than males. The descriptive statistics support 
the need to analyze the interaction between these variables and gender on drinking 
outcomes (frequency of alcohol use and frequency of binge drinking).  This analysis is 
discussed in further detail below. 
Missing data. Missing data for each of the study variables ranged from .05% to 
66.89%.  The Add Health Study’s use of weighted data helps to compensate for those 
who were excluded because of missing values (Raghunathan, 2004).  Weighted data is 
effective in eliminating non-response bias. Missing data bias was assessed by computing 
a dummy variable reflecting the presence or absence of missing data for each variable, 
which was correlated with all other variables in the model as well as demographic 
variables. Bivariate correlations using Pearson’s r were calculated among the study 
variables. There were no systematic patterns observed in the missing data. Full 
information maximum likelihood (FIML) was employed in SEM to accommodate the 
missing data. It is important to note that FIML has been shown to be quite robust to 
violations of normality (Enders, 2010). 
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Outliers. Analyses of both non-model based and model based outliers were 
pursued prior to conducting the primary analyses. Standard methods for outlier detection 
(e.g., analysis of leverage statistics and df betas) were applied. The leverage score was 
calculated for each individual, with an outlier defined as a leverage score three times 
greater than the mean (Jaccard & Wan, 2003). The mean leverage score across 
respondents was .012. There were no outliers evident using this criterion. Model based 
outliers were examined using limited information regression analyses for each of the 
linear equations dictated by the various path models tested (Bollen, 1996). This involved 
regressing each endogenous variable onto the variables of which the endogenous 
variables were assumed to be a linear function.  Standardized dfbetas for each individual 
relative to each path coefficient were also examined to isolate especially influential 
individuals in parameter estimation. An outlier was defined as anyone with an absolute 
standardized dfbeta larger than 1.0. No model based outliers were present in these 
analyses using this approach. 
Non-normality. To account for any possible non-normality present in the data, 
SEM analyses were pursued in MPlus by using an estimator (MLR) robust to violations 
of normality based on the Huber-White algorithm. Data were screened for any non-
normality (e.g., skewness and kurtosis).  Examination of univariate indices of skewness 
and kurtosis were conducted to determine if any of the indices exceeded an absolute 
value of 2.0. There was no significant skewness or kurtosis evident based on this criterion 
(see Table 3). It is important to note that through the use of the robust estimation method 
of Hubert-White, non-normality is not a significant issue within a complex data set such 
as Add Health. 
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Primary Analyses 
Primary analyses were conducted after determining that there were no outliers and 
that the issues of missing data and non-normality could be adequately accommodated for 
through the use of FIML and MLR, respectively. The primary analytic approach involved 
the use of SEM using the Mplus software (version 6.0). The proposed models seen in 
Figures 1 and 2 tested a series of research aims regarding the influence of physical 
activity, both structured and unstructured, on frequency of alcohol use and binge 
drinking, respectively. All paths in the model were evaluated using gender as a 
moderator. Consistent with findings in the literature and from the Add Health data set 
from which the study sample was derived, it was imperative to look at study aims as a 
function of gender.  
By testing for interaction effects, it can be determined if the strength of the 
relationships between the study variables vary as a function of gender. Interaction effects 
in the SEM analyses were modeled using product terms, as discussed in Jaccard, Turrisi, 
and Wan (1990) and Jaccard and Wan (1996). Product terms were introduced into the 
model for all relevant paths. Single degree of freedom interaction contrasts were 
performed comparing the effects of each of the exogenous variables, as well as the 
mediator variable on each of the two alcohol outcome variables (frequency and binge) as 
a function of gender.  These product terms reflect the differences in slopes between males 
and females among the hypothesized relationships. Given the addition of these product 
terms in the analyses, all continuous variables were mean centered for ease of 
interpretation of path coefficients (see Jaccard and Turrisi, 2003).  
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Model fit. Two separate models were created for methodological reasons (see 
Figures 1 and 2). It was not possible to examine the bidirectional relationship between 
depressive symptomatology at Wave 2 and both frequency of alcohol use and binge 
drinking within the same model without the need for two instrumental variables.  Given 
that only one instrumental variable was identified from the data set (number of friends 
who drink at Wave 2), it was imperative to create two separate conceptual models (see 
Figures 1 and 2). As described earlier, all paths in the models were analyzed as a function 
of gender. Only the interaction between gender and depressive symptomatology at Wave 
2 was significant (see Tables 5, and 6 and Figures 5 and 6).  As such, the models were 
then trimmed of the other interaction contrasts. Given the significant interaction with 
gender and depressive symptomatology on alcohol use (frequency and binge) the results 
are presented in four separate models (see Figures 3, 4, 5, and 6). The models were just 
identified; χ² = 0; CFI = 1.00; RMSEA = .00. This type of fit occurs when the number of 
free parameters exactly equals the number of known values; therefore it is a model with 
zero degrees of freedom. Although not illustrated in all four models, covariates were 
included for all endogenous variables, including age, race/ethnicity, parental income, and 
parental level of education, and all Wave 1 variables (Wave 1 depressive 
symptomatology, Wave 1 frequency of alcohol use, and Wave 1 frequency of binge 
drinking).  
Results for the final models are presented in Figures 3, 4, 5, and 6. All exogenous 
variables are assumed to be correlated in all models. The values included on the paths are 
unstandardized path coefficients. Only significant path coefficients are reported in the 
figures. All unstandardized path coefficients, p values, and 95% confidence interval 
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values are listed in Tables 4, 5, 6, and 7. Reviewed below are the study aims, hypotheses, 
and results incorporating gender for both the frequency and binge drinking models. 
Results for the models using frequency of alcohol use as an outcome variable are 
presented first, followed by the results for the models using binge drinking as an outcome 
variable. 
Research Aims and Hypotheses 
Research Aim 1 was to empirically test the influence of structured physical 
activity and unstructured physical activity on alcohol use (e.g., drinking frequency and 
frequency of binge drinking) among adolescents transitioning from middle school to 
high school, as a function of gender. 
Hypothesis 1: Adolescents involved in more structured and unstructured physical 
activity will report less alcohol involvement (e.g., drinking frequency and 
frequency of binge drinking). Paths a and b in the structural models presented in 
Figures 3, 4, 5, and 6 were used to test this hypothesis. 
Results for Frequency of Alcohol Use Models 
Utilizing SEM for this analysis, all unstandardized path coefficients for both 
males and females are reported in Tables 4 and 5 for Figures 3 and 4. Paths of interest in 
Figures 3 and 4 are a and b. As shown in Figures and 3 and 4 and Tables 4 and 5 among 
males and female adolescents transitioning from middle school to high school, no 
statistically significant relationships existed between structured or unstructured physical 
activity and frequency of alcohol use. The model is not consistent with the hypothesis 
that adolescents with less participation in physical activities, both structured and 
unstructured, will report a higher frequency of alcohol use. 
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Results for Binge Models 
Utilizing SEM for this analysis, all significant unstandardized path coefficients 
for the male and female models are reported in Tables 6 and 7 for Figures 5 and 6.  Paths 
of interest in Figure 5 and 6 are a and b. As shown in Figures 5 and 6 and Tables 6 and 7, 
statistically significant relationships existed between structured physical activities and 
binge drinking.  However, results were not consistent with the hypothesis that adolescents 
participating in less physical activities would report more binge drinking. Both males and 
female adolescents who reported engaging in structured physical activities were more 
likely to binge drink (males path a = .11, p < .05, 95% CI = .00 to .21; females path a = 
.13, p < .01, 95% CI=.04 to .23). The same was not found to be the case with 
unstructured physical activities, where no significant relationship was found between 
unstructured physical activity participation and binge drinking for either males or 
females. Thus, there was no support found for the hypothesis that greater physical 
activity participation, either structured and/or unstructured, results in less alcohol 
involvement (e.g., binge drinking).  
Research Aim 2 was to empirically test the influence of depressive 
symptomatology on alcohol use (e.g., drinking frequency and frequency of binge 
drinking) among adolescents transitioning from middle school to high school, as a 
function of gender. 
Hypothesis 2: Adolescents with lower levels of depressive symptomatology will 
report less alcohol involvement (e.g., drinking frequency and frequency of binge 
drinking). Path e in the structural models presented in Figures 3, 4, 5, and 6 were 
used to test this hypothesis. 
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Results for Frequency of Alcohol Use Models 
Utilizing SEM for this analysis, all significant unstandardized path coefficients 
for the male and female models are reported in Tables 4 and 5 for Figures 3 and 4.  Path e 
is of interest in Figures 3 and 4. A significant interaction effect by gender was found for 
the path from depressive symptomatology to frequency of alcohol use at Wave 2 (path e 
in the model), suggesting that the path coefficient of frequency of alcohol use at Wave 2 
on depressive symptomatology at Wave 2 differed for males and females. This was the 
only significant interaction found in the model when using gender as a moderator.  
Specifically, the figures show that for both males and females, as depressive 
symptomatology increased, the frequency of drinking decreased (males path e = -.10, p 
<.05, 95% CI = -.19 to -.01; females path e = -.06, p < .05, 95% CI = -.12 to -.00). The 
model is not consistent with the hypothesis that adolescents with higher levels of 
depressive symptomatology will report a higher frequency of alcohol use. 
Results for Binge Models 
Utilizing SEM for this analysis, all significant unstandardized path coefficients 
for the male and female models are reported in Tables 6 and 7 for Figures 5 and 6.  Path e 
is of interest in Figures 5 and 6. A significant interaction effect by gender was found for 
the path from depressive symptomatology to binge drinking Wave 2 (path e in the 
model), suggesting that the path coefficient of frequency of binge drinking at Wave 2 on 
depressive symptomatology at Wave 2 differed for males and females. This was the only 
significant interaction found in the model when using gender as a moderator. 
Specifically, the figures show that for males, the path coefficient (path e) was -.10 (p < 
.05, 95% CI = -.19 to -.01) whereas for females it was -.06 (p < .05, 95% CI = -.12 to -
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.00). Thus for males, as depressive symptomatology increased, the frequency of binge 
drinking decreased. In contrast, there was no significant relationship between depressive 
symptomatology and frequency of binge drinking for females. The model is not 
consistent with the hypothesis that adolescents with higher levels of depressive 
symptomatology will report a higher frequency of binge drinking. 
Research Aim 3 was to empirically test the mediating effects of depressive 
symptomatology on the relationship between structured physical activity and 
unstructured physical activity at Wave 1 and alcohol use (e.g., frequency and frequency 
of binge drinking) at Wave 2, as a function of gender. 
Hypothesis 3: Adolescents reporting more physical activity involvement will 
report less depressive symptomatology, which in turn will lead to less alcohol use 
(e.g., drinking frequency and frequency of binge drinking).  
With respect to mediation, the joint significance test was used as recommended 
by MacKinnon et al. (2002) and as such, the paths of interest in Figure 3, 4, 5, and 6 are c 
and e, and d and e. Path c represents the influence of structured physical activity on 
depressive symptomatology; path e represents the influence of depressive 
symptomatology on alcohol use (frequency and binge); path d represents the influence of 
unstructured physical activity on depressive symptomatology. In accordance with the 
recommendations of MacKinnon et al., paths c and e need to be statistically significant to 
conclude that depressive symptomatology mediates, to some extent, the relationship 
between structured physical activity and alcohol use outcomes (frequency and binge). 
Paths d and e need to be statistically significant to conclude that depressive 
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symptomatology mediates, to some extent, the relationship between unstructured physical 
activity and alcohol use outcomes (frequency and binge). 
Results for Frequency Models 
SEM was utilized to examine the extent to which the relationship between 
participation in physical activity (structured and unstructured) and frequency of alcohol 
use is mediated by depressive symptomatology. All significant unstandardized path 
coefficients for the male and female models are reported in Tables 4 and 5 for Figures 3 
and 4. Paths c and e and d and e are of interest in Figures 3 and 4.  The path from 
structured physical activity to depressive symptomatology was not significant (males path 
c = -0.23, p =.17, 95% CI = -0.08 to 0.11; females path c = -0.23, p =.17, 95% CI = .56 to 
.10). In addition, the path from unstructured physical activity to depressive 
symptomatology was not significant (males path d = -.03, p =.91, 95% CI = -.54 to .48; 
females path d = -.03, p =.91, 95% CI = -.07 to .31). As noted in the above analyses the 
path from depressive symptomatology to frequency of alcohol use was significant for 
both males and females (males path e = -.10, p <.05, 95% CI = -.19 to -.01; females path 
e = -.06, p < .05, 95% CI = -.12 to -.00).  However, because the paths from physical 
activity (structured and unstructured) to depressive symptomatology were not significant, 
there is no evidence for mediation. Thus there is no support for the hypothesis that 
depressive symptomatology is a mediator of the relationship between physical activity 
(structured and unstructured) and frequency of alcohol use.   
Results for Binge Models 
SEM was utilized to examine the extent to which the relationship between 
participation in physical activity (structured and unstructured) and frequency of binge 
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drinking is mediated by depressive symptomatology. All significant unstandardized path 
coefficients for the male and female models are reported in Tables 6 and 7 for Figures 5 
and 6. Paths c and e and d and e are of interest in Figures 5 and 6.  The path from 
structured physical activity to depressive symptomatology was not significant (males path 
c = -.35, p =.10, 95% CI = -0.76 to 0.07; females path c = -0.35, p =.10, 95% CI = -.76 to 
.07). In addition, the path from unstructured physical activity to depressive 
symptomatology was not significant (males path d = -.04, p =.87, 95% CI = -.76 to .07; 
females path d = -.04, p =.87, 95% CI = -.54 to .45). As noted in the above analyses the 
path from depressive symptomatology to frequency of binge drinking was significant for 
males but not for females (males path e = -.12, p < .05, 95% CI = -.22 to -.01; females 
path e = -.07, p = .053, 95% CI = -.14 to .00). However, because the paths from physical 
activity (structured and unstructured) to depressive symptomatology were not significant, 
there is no evidence for mediation. Thus there is no support for the hypothesis that 
depressive symptomatology is a mediator of the relationship between physical activity 
(structured and unstructured) and frequency of binge drinking.   
 Research Aim 4 was to empirically test the bidirectional relationship between 
alcohol use (e.g., drinking frequency and frequency of binge drinking) and depressive 
symptomatology at Wave 2, by gender. 
Hypothesis 4: Adolescents reporting less alcohol involvement (e.g., drinking 
frequency and frequency of binge drinking) would report less depressive 
symptomatology. In order to accommodate the bidirectionality included in 
analyses between depressive symptomatology and adolescent alcohol use 
(frequency and binge), number of friends who drink at Wave 2 was included in 
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the models as instrumental variable with a direct path to frequency of alcohol use 
and a direct path to frequency of binge drinking, respectively. 
Results for Frequency Models 
SEM was used to assess whether adolescents reporting higher frequency of 
alcohol use would report more depressive symptomatology and whether adolescents 
reporting more depressive symptomatology would report higher frequency of alcohol use. 
The significant unstandardized path coefficients are reported in Figures 3 and 4 and all 
unstandardized path coefficients are reported in Tables 4 and 5. Paths e and f of Figures 3 
and 4 are of interest in addressing Aim 4. Path e represents the relationship between 
depressive symptomatology and frequency of alcohol use. Path f represents the 
relationship between frequency of alcohol use and depressive symptomatology. As noted 
in Aim 2, the path from depressive symptomatology to frequency of alcohol use (path e) 
was moderated by gender and a significant relationship was found between depressive 
symptomatology and frequency of alcohol use for both males and females. However, 
both males and females who reported more depressive symptomatology reported less 
frequency of alcohol use, which was not consistent with Hypothesis 2. Path f indicates a 
significant and positive relationship between frequency of alcohol use and depressive 
symptomatology. For both males and females, as frequency of drinking increased, 
depressive symptomatology increased (males path f = 1.36, p < .01, 95% CI = .46 to 2.26; 
females path f = 1.36, p < .01, 95% CI = .46 to 2.26). This finding is consistent with the 
hypothesis that adolescents presenting higher frequency of alcohol use would report more 
depressive symptomatology.  
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Results for Binge Models 
SEM was used to assess whether adolescents reporting higher frequency of binge 
drinking would report more depressive symptomatology and whether adolescents 
reporting more depressive symptomatology would report higher frequency of binge 
drinking. The significant unstandardized path coefficients are reported in Figures 4 and 6 
and all unstandardized path coefficients are reported in Tables 6 and 7. Paths e and f in 
Figures 5 and 6 are of interest in addressing Aim 4. Path e represents the relationship 
between depressive symptomatology and frequency of binge drinking. Path f represents 
the relationship between frequency of binge drinking and depressive symptomatology. As 
noted in Aim 2, the path from depressive symptomatology to frequency of binge drinking 
(path e) was moderated by gender and a significant relationship was found between 
depressive symptomatology and frequency of binge drinking for males but not for 
females. However, males who reported more depressive symptomatology had lower 
frequencies of binge drinking, which was not consistent with Hypothesis 2. Path f 
indicates a significant and positive relationship between frequency of binge drinking and 
depressive symptomatology. For both males and females, as frequency of binge drinking 
increased, depressive symptomatology increased (males path f = 1.33, p < .01, 95% CI = 
.52 to 2.13; females path d = 1.328, p < .01, 95% CI = .52 to 2.13). This finding is 
consistent with the hypothesis that adolescents presenting a higher frequency of binge 
drinking would report more depressive symptomatology.  
Post Hoc Analyses 
Given that a significant relationship between frequency of alcohol use and binge 
drinking (respectively) and depressive symptomatology was evident, post hoc analyses 
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were conducted. Analyses were conducted to examine whether frequency of alcohol use 
and/or frequency of binge drinking mediated, to some extent, the relationship between 
physical activity (structured and unstructured) and depressive symptomatology. Given 
that physical activity (structured and unstructured) was not found to be significantly 
associated with frequency of alcohol use (see Figures 3 and 4 and Tables 4 and 5), there 
was no evidence of mediation according to the criteria for the joint significance tests. 
However, this was not found to be the case with the models for frequency of 
binge drinking for males and females. In contrast to the hypothesized meditation of 
depressive symptomatology, binge drinking was found to be a mediator between 
structured physical activity participation and depressive symptomatology. This is shown 
in paths a and f in Figures 5 and 6. Path a represents the influence of structured physical 
activity on binge drinking, and path f represents the influence of binge drinking on 
depressive symptomatology. In accordance with MacKinnon et al., paths a and f need to 
be statistically significant to conclude mediation. Paths a and f were found to be 
statistically significant and positive. For both males and females, adolescents reporting 
more participation in structured physical activity also reported more binge drinking 
(Males path a= .11, p < .05, 95% CI = .00 to .21, Females path a= .13, p < .01, CI = .04 
to .23). For both males and females, adolescents reporting more binge drinking also 
reported more depressive symptomatology (Males path f =1.33 , p <.01, 95% CI = .52 to 
2.13; Females path f = 1.33, p < .01, 95% CI = .52 to 2.13).  Binge drinking was not 
found to be a mediator for unstructured physical activity as indicated by the 
nonsignificant path b. 
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Supplemental Analyses 
In addition to the above model analyses, supplementary analyses were conducted 
to explore potential problems of model misspecification.  As per Jaccard and Wan (2003) 
traditional regression methods were used in conjunction with product terms to test for 
possible interaction effects between predictors of each endogenous variable.  No 
significant interactions were found.  This meant that no misspecifications of the main 
explanatory variables (physical activity structured and unstructured) and other covariates 
were found that could have affected tests of the associations between the explanatory 
variables and the response variable (frequency of alcohol use and binge drinking).  
The standardized residuals indicate the proportion of unexplained variance in the 
endogenous variables. For males, the structured and unstructured physical activity 
variables were able to account for 34% of the variance in depressive symptomatology and 
14% of the variance in frequency of alcohol use. For females, the variables were able to 
account for 34% of the variance in depressive symptomatology and 18% of the variance 
in frequency of alcohol use. Thus, for both males and females, a moderate and roughly 
equal proportion of the variance in the outcomes was accounted for.  
The standardized residuals indicate the proportion of unexplained variance in the 
endogenous variables. For males, the variables were able to account for 34% of the 
variance in depressive symptomatology and 22% of the variance in binge drinking. For 
females, the variables were able to account for 34% of the variance in depressive 
symptomatology and 26% of the variance in binge drinking. Thus, for both genders, a 
moderate and roughly equal proportion of the variance in the outcomes was accounted 
for.  
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Summary of Results 
The hypotheses regarding the influence of physical activity (structured and 
unstructured) on adolescent alcohol use (frequency of alcohol use and binge drinking) 
were not supported. Engaging in structured physical activity appeared to contribute to 
greater binge drinking among adolescents. Thus, rather than showing that physical 
activity is a protective factor, the findings suggest that engaging in structured physical 
activity places adolescents at risk for binge drinking. Furthermore, no significant 
relationships, positive or negative, were found for the influence of physical activity 
(structured and unstructured) on frequency of alcohol use. For the hypothesis regarding 
depressive symptomatology as a mediator of the relationship between physical activity 
(structured and unstructured) and alcohol use (frequency and binge) was not supported. 
The findings actually revealed binge drinking as a mediator of the relationship between 
physical activity (structured) and depressive symptomatology. Lastly, the hypothesis 
regarding the bi-directional effect between alcohol use (frequency and binge) and 
depressive symptomatology was only partially supported. What was found was that for 
both males and females the more alcohol consumed (frequency and binge) the more 
depressive symptomatology was present. However, a significant negative relationship 
was found for males and females between depressive symptomatology and frequency of 
alcohol use. In addition, this same significant negative relationship was found for binge 
drinking, however only for males. These findings are discussed in detail in the following 
chapter. 
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CHAPTER V. DISCUSSION 
The primary goal of this dissertation was investigate if involvement in physical 
activity serves as a protective factor against adolescent alcohol use. Furthermore, the 
current study explored whether depressive symptomatology mediates the relationship 
between physical activity involvement and adolescent alcohol use. In addition, the 
current study examined two dimensions of physical activity involvement (i.e. structured 
sport and unstructured) and adolescent alcohol use (i.e. frequency, and binge). The 
current study examined these relationships in a sample of male and female adolescents 
transitioning from middle school to high school. Finally, given extensive literature 
reviewed in Chapters 1 and 2 pertaining to key gender differences across the key study 
variables gender was formally examined as a moderator.   
This chapter includes a synthesis of study findings. First, results are discussed and 
summarized within the context of previous studies and current literature. Second, some of 
the study’s strengths and limitations are presented. Finally, conclusions are made 
regarding the practical implications and the areas of future research. 
Synthesis of Findings 
Adolescence is typically a healthy period in life. However, the implications of 
adolescent health outcomes for overall future health are tremendous due to the initiation 
of certain health risk behaviors and lifestyle choices that can have enormous impact on 
current and future health (CDC, 2011).  As a result, both the Healthy People 2010 and 
2020 Reports established the improvement of healthy development among adolescents as 
one of their primary goals. In efforts to achieve this goal it is important to understand the 
health risk behaviors that adolescents engage in and the risk these behaviors can have on 
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their overall health. Three out of the six top health goals from Healthy People are to 
reduce: (1) the proportion of underage persons engaging in current and binge drinking of 
alcoholic beverages, (2) the proportion of adolescents who report feelings of sadness, 
unhappiness, or depressed mood, and (3) increase the proportion of adolescents who 
engage in vigorous physical activity that promotes cardiorespiratory fitness three or more 
days per week for 20 or more minutes per occasion.   
Of particular importance to the current study are the simultaneous increases in the 
onset of alcohol use and frequency of drinking (e.g., binge drinking) (Johnston, 
O’Malley, Bachman, & Schulenberg, 2009), declines in physical activity (CDC, 2008), 
and increases in depressive symptomatology (SAMSHA, 2008) during middle 
adolescence. There has been limited exploration of physical activity as a protective factor 
for risky behaviors such as alcohol use. Largely, what does exist in the literature is 
inconsistent as it relates to the influence of physical activity on adolescent alcohol use. 
Some research suggests physical activity is a risk factor for alcohol use (Darling, 
Caldwell, & Smith, 2005); while others suggest engaging in physical activity decreases 
the risk for adolescent drinking (Werch, Moore, DiClemente, Bledsoe, & Jobli, 2005). 
This is, in fact, why studying the interplay among these variables during middle 
adolescence can be particularly compelling. Unfortunately, as discussed in Chapters 1 
and 2, research concerning the influence of physical activity on adolescent alcohol use, to 
this point, has not explored plausible mediators within a longitudinal context to help 
explain the relationship between these variables. A mediation model was the next logical 
step to explore the relationship between these variables and to move the field closer to 
elucidating the underlying mechanisms linking the two variables (physical activity and 
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adolescent alcohol use). In particular, the current study looked at depressive 
symptomatology as a potential mediator in the relationship between physical activity and 
alcohol use (frequency and binge drinking). In addition, few studies have closely 
examined whether being involved in organized structured sports differs from unorganized 
unstructured physical activities in the influence on alcohol-related behaviors.  
Thus, the purpose of this dissertation was to place emphasis on the direct 
influence of physical activity on adolescent alcohol use during middle adolescence, as 
well as exploring the close associations both variables have with depressive 
symptomatology. In particular, the current study sought to understand the influence 
engaging in physical activity (structured and unstructured) during middle adolescence has 
on alcohol use (frequency and binge), while taking into account depressive 
symptomatology that so often peaks during this period in life. In addition all of this was 
examined to assess the extent to which these relationships varied by gender. 
Overall, results demonstrate that studying the influence of physical activity 
(structured and unstructured) may offer critical insight into the relationships among these 
two forms of physical activity involvement on adolescent alcohol use. However, no 
significant relation was found between unstructured physical activities and alcohol use 
(frequency and binge drinking). This lack of a significant relationship may be a function 
of the innate peer component to structured sports that may not be present in unstructured 
physical activity involvement; the peer component provides more opportunity to try 
alcohol.  
Findings with regard to binge drinking and its positive associations with 
structured sport involvement are perhaps the most intriguing and point to a particularly 
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important areas for future research. Furthermore, the findings suggest that depressive 
symptomatology does not mediate the relationship between physical activity (structured 
and unstructured) and adolescent alcohol use (frequency and binge). This finding is not 
consistent with past research, which found positive associations between physical activity 
and depressive symptoms among adolescents (Sanders, 2000; Haugland, Wold, & 
Torsheim, 2003; Motl et al., 2004; Allision et al., 2005). In order to establish mediation, a 
statistically significant relationship had to exist between physical activity (structured and 
unstructured) and depressive symptomatology at Wave 2. In the current study no 
significant relationship was found between either structured or unstructured physical 
activity on adolescent depressive symptomatology in Wave 2. In addition, all 
hypothesized paths were tested for possible interactions with gender. Gender was found 
only to interact with depressive symptomatology at Wave 2 and binge drinking.  
This study set out to empirically test the influence of structured and unstructured 
physical activity on alcohol use, as a function of gender, among adolescents transitioning 
from middle school to high school. Although, contrary to the study hypothesis that 
physical activity involvement would result in less drinking of alcohol, the fact that a 
significant inverse relationship between physical activity (structured sport) and binge 
drinking was present is an indication of how important this line of research is even within 
a young adolescent population. Contrary to expectations, the results found for structured 
sports involvement contradict the idea of physical activity serving as a protective factor 
against alcohol use. In particular, sport involvement positively predicted binge drinking 
in 9th grade boys and girls. Researchers have called into question the association between 
sports participation and alcohol use (Sabo et al., 2002). The findings of the current study 
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do support previous research (Barber, Eccles, & Stone, 2001; Mays & Thompson, 2009) 
whereby participation in sports is linked to increased alcohol use during the college years 
(Eccles & Barber, 1999; Barber et al., 2001). What, in fact, could be taking place is an 
underlying difference between different types of activities, such as structured activities 
versus relaxed unstructured activities (Bartko & Eccles, 2003). Kleiber and colleagues 
(1986, 1993, 1999) have placed distinctions among activities that are fun and enjoyable 
but not demanding and requiring necessary skill development and activities that are 
thought to require more effort, persistence, and related to skill development, self-concept, 
and identity. The qualities believed to be involved in the latter more structured activities 
may be more likely to lead some adolescents to engage in at risk health behaviors in order 
to fit the attitudes and behaviors of their peers.  
In addition, these findings are consistent with research demonstrating that the peer 
environment surrounding sports participation may encourage drinking behaviors (Barbers 
et al., 2001; Barbers, Stone, Hunt, & Eccles, 2005; Lewis, 2008). Prior studies suggest 
that sports participation may act to increase youths’ social status among their peers at 
school (Eccles et al., 2003), and that during this particular developmental stage, youth are 
more likely to be exposed to social situations that expose them to alcohol (Windle et al., 
2008).  Consequently, these adolescents involved in sports could be involved in more 
social contexts where their peers (e.g., teammates) are using alcohol (e.g., sports-related 
parties) (Mays et al., 2010).  
However, what is important to note is that while researchers have examined the 
influence of the peer environment on drinking behaviors among intercollegiate athletes 
(Dams-O’Connor et al., 2007; Lewis, 2008), not much has been done on investigating 
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these influences among younger populations such as the sample in this study. This is 
critical to our advancement in understanding how and when these behaviors manifest 
themselves and identifying the most optimal times for targeted prevention and 
interventions (e.g., treatment). Prevention efforts range from limiting young people’s 
access to alcohol to educating them about drinking patterns, outcomes, and coping skills. 
Whereas, treatment involves tailored intervention approaches for adolescents whose 
alcohol use behaviors have, in fact, resulted in alcohol use problems and dependence. 
Furthermore, understanding the impact of other social mechanisms, such as the peer 
environment, is critical to providing the necessary information of the influence physical 
activity can have on adolescent alcohol use. Future studies should evaluate the 
differences between sport involved drinkers and non-drinkers, and sport uninvolved 
drinkers and non-drinkers. Overall, more research must be conducted to determine if 
organized youth sports yield a bigger impact on positive health behaviors than less 
organized physical activity 
The relationship between structured physical activity and binge drinking did not 
hold for frequency of alcohol use. The nature of this relationship warrants further 
investigation. However, a possible explanation could be seen in the research that has 
identified social contexts of drinking and peer influences as risk factors for problematic 
drinking behaviors (e.g., binge drinking) among young people (Ham and Hope, 2003). It 
is possible that social contexts and peer influences do not hold as strong of an association 
among adolescents involved in occasional drinking. Social identity comparisons inherent 
in sport involvement in the context of alcohol use may only function for those involved in 
binge drinking, which could be why we see this significant relationship for binge 
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drinking only.  Research has found that infrequent drinkers have a lower personal 
involvement with alcohol and are less likely to have social interactions with peers that are 
primarily alcohol related (Yanovitzky, Stewart, & Lederman, 2006). This could be a 
unique reflection of those involved in sports having frequent social interactions with 
peers in the context of alcohol.   
Another possible explanation may be similar to what has been seen among the 
college population. Studies have found that when college-aged/adolescent athletes drink, 
they most frequently binge drink (Nelson & Wechsler, 2001; Marten, Dam-O’Connor & 
Beck, 2006; Zamboanga & Ham, 2008). A key factor that could be at play when an 
adolescent decides to binge drink are alcohol expectancies. The concept of alcohol 
expectancies provides a theoretical framework for understanding alcohol use and 
drinking- related behaviors (Goldman, Darkes, & Del Boca, 1999; Jones, Corbin, & 
Fromme, 2001). The current results could in fact be a function of the strong association 
between structured physical activity involvement (e.g., sports) and binge drinking 
compared to frequency of alcohol use. This could be in large part what is providing for 
the significant relationship seen in the present study. As the results demonstrate, there is a 
difference among the associations between the variables based on frequency of alcohol 
use and binge drinking. This furthers the notion that these two alcohol drinking behaviors 
create two distinct groups that warrant further investigation.  
The results indicate that the choices adolescents make to be involved in structured 
versus unstructured physical activities are connected to their alcohol use behaviors. 
Future studies should seek to better understand alcohol expectancies and their relation to 
structured and unstructured physical activity involvement. The findings shed light on a 
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phenomenon highly researched in college drinking research, but scarcely touched upon in 
younger populations. Furthermore, involvement in sports takes many forms and given the 
suggested peer component, future research should examine whether any difference exist 
among individual sports and team sports as it relates to adolescent alcohol use behaviors.  
Another aim of the study was to test, by gender, the bidirectional effect between 
alcohol use (drinking frequency and frequency of binge drinking) and depressive 
symptomatology. The reason for including this bidirectional path is because it is quite 
common to have co-occurrence of alcohol use and depressive symptomatology within the 
same individual. There has been much research throughout the past two decades 
indicating that alcohol use is the most common psychoactive substance used, and 
depression is the most common mental health problem, among adolescents. Several 
researchers have examined the relationship between adolescent depression and alcohol 
and tobacco use (Diego et al., 2003; Field et al., 2001). In general, findings suggest a 
significant relationship between adolescent depression and alcohol use. The direction of 
the effect is still unclear. Some researchers have hypothesized that depression in 
adolescents leads to alcohol use, possibly to self-medicate, while others have 
hypothesized that alcohol use can lead to adolescent depression.  
Results from this analysis reveal just how complex this issue is and how 
challenging it can be to tease the two apart. First, inconsistent with the hypothesis, for 
both males and females, as depressive symptomatology increased, the frequency of 
drinking decreased. This was also seen for binge drinking but only for males. Perhaps for 
males binge drinking takes on such a social component that the more depressed an 
adolescent male the less likely he is to be interacting with his peers who may also be 
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engaging in binge drinking. Also, it is always possible that other substances are being 
used, which speaks to the limited scope of the current study to only examine alcohol use. 
Perhaps, the same relationship for binge drinking seen with males happens with females 
who consume other substances. Other substances need to be explored within the context 
of the current study to make sure that the same relationship doesn’t exist just among a 
different substance. Second, consistent with the hypothesis, for both males and females, 
as frequency of alcohol use and frequency of binge drinking increased, depressive 
symptomatology increased. This is consistent with a large amount of research that has 
found that adolescents may self-medicate with alcohol in order to alleviate feelings of 
helplessness (Khantzian, 1997; 2003; Kumpulainen, 2000; Chassin et al., 2002). 
However, in some cases this only exacerbates the problem, which is why it is so 
important to continue to devote research efforts into exploring the relationship between 
alcohol use and depression and other health related behaviors. 
To date researchers have been unable to identify which, alcohol or depressive 
symptomatology, precedes the other and to identify a single track that predicts the course 
of alcohol use and expression of depressive symptomatology among adolescents. Instead, 
findings provide strong evidence for variation in drinking patterns and expression of 
depressive symptomatology among adolescents. Whether depression leads to or is a 
consequence of alcohol use remains to be resolved. This could be a result of two distinct 
pathways; whereby when an adolescent becomes more depressed, they may be less 
inclined to be involved in social networks where drinking is taking place. On the contrary 
results demonstrating the more you drink the more depressive symptomatology could be 
a result of drinking leading to particular physiological and biological reactions (e.g., 
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possible neurotransmitters) such as depression. In addition, the more alcohol consumed 
could result in an adolescent becoming more withdrawn from social and peer networks 
resulting in more depressive symptomatology. However, in regards to the findings of 
individuals exhibiting more depressive symptomatology engaging in less alcohol use 
(frequency of alcohol use and frequency of binge drinking) could be an indication of 
other mechanisms (e.g., mediators) or moderators having an influence on the relationship 
that were not examined in this current study. For example, perhaps peers (e.g., friends 
who drink, access to alcohol etc.) could play a role in the relationship between depressive 
symptomatology and alcohol use, whereby the more or fewer social networks you have 
that are engaging in drinking the more likely or less likely you are to drink. Given the fact 
that there is a social component to drinking if an adolescent is more withdrawn then they 
may not find themselves in social settings where drinking is occurring. This study serves 
as a foundation for research efforts examining the complexity of these variables.  
It is important to note that this study sample did not include a clinical sample of 
alcohol dependent adolescents. Perhaps, if a clinical sample were compared with the 
current sample there would be indications of depressive symptomatology prior to alcohol 
use. Due to the fact that this comparison was not done, this cannot be ruled out as a 
possible explanation for the current findings.  
Complex behaviors such as drinking patterns and behaviors and depressive 
symptomatology are the results of biological and physiological mechanism interacting. 
Therefore, perhaps the best way to continue to approach this line of research is to 
recognize the unique individuality among adolescents and their reasons for starting to 
drink and continuing to drink. In addition, there are both implications to prevention and 
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intervention/treatment based on these findings which is that universal primary prevention 
and treatment programs for adolescents that focus on a single health problem are not 
likely to be successful because adolescents have different problems and the identified risk 
factors for health behaviors such as alcohol use are necessarily the same for all. 
This study also set out to empirically test the mediating effects of depressive 
symptomatology on the relationship between structured and unstructured physical 
activity and alcohol use (e.g., frequency and frequency of binge drinking). In contrast to 
the current study, no published study has looked at a mediational model within a 
longitudinal design using the same variables. This is one of the reasons why the current 
study is innovative. Although there is an array of literature pointing to associations 
between physical activity and depression and between depression and alcohol, depressive 
symptomatology was not found to be a mediator between physical activity and adolescent 
alcohol use. Surprisingly, there was no statistically significant relationship between 
physical activity and depressive symptomatology at Wave 2. Furthermore, there was no 
statistically significant relationship between depressive symptomatology and adolescent 
alcohol use (frequency and frequency of binge drinking). However, as mentioned above 
perhaps different findings would have resulted if the current sample also included 
clinically diagnosed alcohol dependent adolescents. 
This finding could be due in part to the prevalence of depressive symptomatology 
among the study sample being low. Although, the prevalence of depressive 
symptomatology is shown to increase during this developmental period (SAMHSA, 
2010), perhaps the low incidence of depression observed in this study diminished any 
associations physical activity would have had on depressive symptomatology and 
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depressive symptomatology on alcohol use. This creates a slight restriction in how 
closely the relationship between physical activity, depressive symptomatology and 
adolescent alcohol use can be examined.  This points to the need for future research to 
not only look at school samples but clinical samples of depressed or alcohol dependent 
adolescents. In addition, according to Baron and Kenny (1986), the clearest way to 
establish mediation is to incorporate three time points. Therefore, it would be interesting 
to explore and gain a clearer understand and support for mediation by including an 
additional wave of data.  
Despite the fact that depressive symptomatology was not found to be a mediator, 
results suggest that binge drinking is a mediator between physical activity (structured) 
and depressive symptomatology for both males and females. An explanation for this 
finding could be that alcohol use is a precursor to depression. Determining which 
precedes the other in alcohol and depression research has been a longstanding research 
challenge. To determine the order of onset more prospective longitudinal studies need to 
be performed in which otherwise healthy adolescents are followed over a long period of 
time to ascertain the development of these conditions. What remains clear is that 
ascertaining which comes first in adolescents is a critical issue for both prevention and 
treatment efforts. Since, in the current study these two variables were collected at the 
same time this could have influence the mediation analysis. However, these study 
findings could provide further support for the research literature that suggest alcohol 
precedes depression (Rohde, Lewinsohn, & Seeley, 1996; Rao, Daley, & Hammen, 2000; 
Brook, Brook, Zhang, Cohen, & Whiteman, 2002; Hallfors, Waller, Bauer, Ford, & 
Halpern, 2005). The current study also adds new evidence that gender may play a role in 
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how these variables play out. Thus, further research investigating meditational pathways 
is needed. 
Furthermore, gender was explored within each aim to test for any possible 
interactions across study aims by gender. As previously mentioned, this resulted only in a 
significant interaction between gender and depressive symptomatology at Wave 2 and 
binge drinking, thus lending some support for possible moderation of paths within the 
model by gender. These results indicated that for males there was a significant gender 
interaction between depressive symptomatology at Wave 2 and binge drinking at Wave 2; 
the more depressed males were, the less frequently they engaged in binge drinking. For 
females this relationship was not found to be significant. These findings are not 
consistent with past studies demonstrating that depressive symptomatology results in 
increased alcohol use (Edwards et al., 2011; Crum et al., 2008; Sihvola et al., 2008). 
However, the results suggest and provide important evidence that gender may influence 
the association between depressive symptoms and alcohol use behaviors. Perhaps for 
males once they express depressive symptomatology they are less inclined to involve 
themselves in social settings where drinking is taking place.    
Strengths of the Study 
This study built on three previous areas of study: (1) physical activity and 
adolescent alcohol use, (2) physical activity and depression, and (3) depression and 
alcohol use. To date, such research integrating depression as a potential mediator within 
studies exploring the influence of physical activity and adolescent alcohol use has not 
been undertaken. In many ways, the study responded to Healthy People 2010 and 2020’s 
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objectives of examining the health risk behaviors of adolescents in order to improve the 
healthy development of adolescents. 
The study used data from the National Longitudinal Study of Adolescent Health 
(Add Health), a dataset that offers a unique opportunity to explore the relationships 
among these variables over time and within a diverse and nationally representative 
sample. Although the influence of physical activity on adolescent alcohol use does not 
have decades of research behind it, evidence is mounting for its importance in the health 
outcomes of adolescents and adults (Whitt-Glover, Taylor, Floyd, Yore, Yancey, & 
Matthews, 2009). The research examining the relationship between physical activity and 
adolescent alcohol use has found no consistent association between physical activity and 
alcohol consumption (Sallis et al., 2000). This current study examined depressive 
symptomatology as a mediator of the relationship between physical activity and 
adolescent alcohol use. It is one of the few studies that attempted to understand the 
mechanism by which physical activity influences adolescent alcohol use. In addition, few 
studies have used longitudinal designs to explore the relationship between physical 
activity and adolescent alcohol use (Korhanen, Kujala, Rose, & Kaprio, 2009) Add 
Health is in many ways well designed for such research, not only because of it 
longitudinal nature, but also because it is nationally representative data set containing 
these health related variables of interest. 
Another strength of the study was its consideration of gender as a moderator 
rather than as a predictor in the model. Treating gender as a moderator of the 
relationships in the models allows for the possibility of identifying differences in the 
magnitude of the influence of physical activity (structured and unstructured) on 
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adolescent alcohol use (frequency and binge) across gender, as well as the process by 
which depressive symptomatology mediates this relationship.  As was found in the 
current study, only the interaction between gender and depressive symptomatology at 
Wave 2 resulted in a significant interaction with binge drinking. However, this 
information could be quite valuable in the development of interventions tailored for how 
these variables are manifested and interact with one another to create certain health 
outcomes for males and females. 
This study departed from the prevailing approach to studying direct effect models 
for the influence of physical activity on adolescent alcohol use. This was attempted in 
efforts to understand the mechanism behind which physical activity may influence 
adolescent alcohol use. In general, direct effect studies (Barbara, Eccles, & Stone, 2001; 
Sabo et al., 2002; Peretti-Watel, Beck, & Legleye, 2002) have been common, resulting in 
the development of inconsistent interpretations for the influence of physical activity on 
adolescent alcohol use. The current study simultaneously assessed the relationship 
between physical activity (structured and unstructured) on adolescent alcohol use 
(frequency and binge) and explored a mechanism by which this relationship may exist. 
Examining more complex models has been widely recommended (Donovan, 2004) but 
too infrequently performed. The current study advances the field by ascertaining 
relationships among these variables and/or constructs that to date have not been studied 
together. 
Limitations of the Study 
Despite the significance and strengths of the study, several limitations to this 
study should be noted. From a conceptual standpoint, focusing solely on depressive 
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symptomatology as a mediator between physical activity (structured and unstructured) 
and alcohol use outcomes reflects assumptions that this is the only mechanism by which 
physical activity influences adolescent alcohol use. This assumption would be inaccurate. 
Other variables and processes most likely also impact and influence the relationship 
between physical activity and adolescent alcohol use. For example, given the findings of 
structured physical activity on binge drinking there is reason to believe that a certain peer 
component of structured physical activity could be in play as it relates to binge drinking. 
Whether physical activity is a protective or risk factor is still unclear, but what’s not 
unclear is that it is learned from a socialization process with others (Anderssen, 1993). 
Evidence has been found of an association between sport involvement, peer influences, 
and substance use behaviors (e.g., Moore & Werch, 2005; Mays et al., 2010). However, 
the idea behind the current study was that no study to date had examined depressive 
symptomatology as a plausible mediator in the relationship among physical activity and 
adolescent alcohol. Moreover, given the extensive amount of research examining the 
associations among these variables it seemed fitting to begin some exploration in this 
area whereby future research could expound upon.  
As mentioned earlier in the synthesis of the findings, the non-inclusion of a 
clinical sample of alcohol dependents and those individuals diagnosed with clinical 
depression could have impacted the findings for the current study. This limited the 
studies ability to expand the findings to include both a nationally representative school-
based sample, as well as, as a clinically diagnosed sample.  Among other things, not 
including other substances may have diminished the findings by limiting the possible 
relationships physical activity and depressive symptomatology have with other 
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substances of choice by adolescents. It is possible that results may have differed if other 
drugs and clinical populations had been included within the analysis.  
Several methodological limitations were also present in the current study. Of 
particular importance is that the study model may be incomplete. Other variables and 
processes most likely also influence the relationship between physical activity and 
alcohol use drinking behaviors. The current study relied exclusively on self-report 
measures, which could possibly have led to biased reporting and measurement issues 
related to the internal validity of the results. Although the questionnaire method is one of 
the most feasible options when dealing with such a large population study of this caliber, 
measurement error is the most serious shortcoming. In particular, under- or over-report 
may contaminate the results of this study.   
Furthermore, inherent in any study using a dataset not specifically designed for 
the purposes of the study result in some limitations. In large part these limitations involve 
the availability of the most appropriate measures to capture the variables to be studied 
and operationalization of the measures present in the current study. For example, the 
most important limitation pertaining to the measures was the measure to assess physical 
activity in the Add Health data set. This questionnaire only included three questions. A 
standardized physical activity measure was not used in the collection of information 
pertaining to physical activity involvement among study participants. Therefore, the 
reliability and validity of the subscales are unknown. Although it is plausible that some of 
the differences in results could be a result of differences in how these behaviors are 
operationalized and measured, this particular study utilizes physical activity behaviors 
that act as a reasonable proxy measure of physical activity involvement. However, future 
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studies should include further questions or a standardized physical activity questionnaire 
or diary to aid in confirming and strengthening the physical activity measure as well as 
future study findings. In addition, the dependent variable and mediator in this study were 
collected at the same time point (Wave 2), interfering with the ability to establish 
causality in the mediation analysis. 
Software limitations presented another set of challenges for this study. Mplus is 
one of only three software programs available for testing structural equation modeling 
with complex survey data. This hinders the ability to engage in multiple group analysis, 
which would have allowed for a better test of the moderation by gender by identifying 
difference in levels of effect across gender. As a result, the conclusions drawn from the 
analysis are tentative in a SEM context. Future research should make sure to address the 
limitations of past research efforts in order to be more inclusive and provide even more 
methodologically sound and innovative approaches to exploring the influence of physical 
activity on adolescent alcohol use. 
Summary 
In sum, the influence of physical activity on adolescent alcohol use remains 
complex. However, there appears to be a significant inverse relationship present 
regarding the influence of structured physical activity (e.g., sports) on binge drinking 
behaviors during middle adolescence. This finding has very serious implications. In order 
for prevention and intervention programs to be effective, there needs to be a better 
understanding of what makes certain forms of physical activity more negatively 
associated with adolescent alcohol use behaviors. Current research overwhelmingly has 
looked at the association of sport involvement and binge drinking among collegiate 
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students (Marten, Dam-O’Connor & Beck, 2006; Zamboanga & Ham, 2008). However, it 
can be argued from the findings in the present study that there is a pressing need to 
evaluate these relationships at a much younger age. Given the serious short and long-term 
negative consequences of adolescent alcohol use, it is imperative that adolescents receive 
the prevention, services, and treatment efforts they need regarding alcohol use drinking 
behaviors, physical activity involvement and depressive symptomatology, which this 
study demonstrates are all associated with one another. 
It is evident that improvements in adolescent health require interdisciplinary, 
collaborative, and comprehensive efforts. The involvement of social work, with this 
discipline’s expertise and broad scope of involvement with adolescents and their families, 
schools, and health service institutions, is vital to the achievement of good health 
outcomes.  Each social system has a potential impact on the adolescent, and the active 
involvement of all systems is necessary to fully maximize existing resources to prevent 
underage drinking and its related problems (USDHHS, 2007).  The social work 
profession values the fundamental underlying need for positive adolescent development 
as an effective approach in improving adolescent health. Social work has long 
acknowledged the need for a "new paradigm" in defining and addressing adolescent 
health by highlighting strengths and assets on which to build and that time has come. The 
following two sections will discuss the implications of the study findings to social work 
practice and policy. 
Implications for Social Work Research, Practice and Policy 
Despite the limitations addressed earlier, the results of this study suggest several 
important implications for social work research, practice, and policy. Likewise, the 
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solution to the problem of underage drinking is complex and must involve addressing 
many pathways simultaneously (e.g., biological, psychological, and social). One of the 
first and most important changes that can be made in alcohol use prevention strategies is 
to broaden them beyond an exclusive focus on late adolescence, early adulthood, and 
adulthood. As the results from this study demonstrate, adolescents in the 8th and 9th grade 
are binge drinking and there appears to be a significant positive relationship between 
binge drinking and sport involvement. This is quite similar to what is seen in the 
literature for the college age population. Therefore, it is imperative to reach our earlier 
aged populations when it comes to intervention efforts addressing alcohol use. The 
primary implication for social work research is to bring a person-in-the-environment 
perspective to explore the culturally diverse manifestations of adolescent alcohol use. 
This includes social/interpersonal risk factors such as peers, as well as, 
contextual/cultural risk factors such as individual and macro level systems. Knowing 
about the wide array of influences and mechanisms of operation facilitate both prevention 
and treatment. 
Although depressive symptomatology was not found to be a mediator in the 
relationship between physical activity and adolescent alcohol use, binge drinking was 
found to be mediator. The results show that adolescents participating in structured 
physical activities present complex treatment challenges including both the binge 
drinking and resulting high rates of depressive symptomatology. This finding speaks to 
how important multidisciplinary and comprehensive approaches are to addressing 
adolescent alcohol use problems. From the interpretation of findings, several implications 
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are identified and recommendations are made considering further research, practice, and 
policy development. 
Research. Research can help a great deal in determining the most effective 
policies and prevention approaches in responding to the problem of underage drinking. 
Fincham (1999) proposed that research involves three stages: (1) the association of risk 
factors to outcomes, (2) the identification of mechanisms (mediators) that account for the 
associations, and (3) the development of interventions that modify the associations 
between risk and outcome. In the field of adolescent alcohol use stage one has received 
considerable attention. The same cannot be said for stage two.  
Furthermore, stage three is performed sometimes prematurely without sufficient 
attention to stage two. The current study addressed some of the deficiencies in stage two 
by examining a potential mediator (e.g., depressive symptomatology) in the relationship 
between physical activity and adolescent alcohol use. Although, depression was not 
found to mediate the relationship, it was an attempt at including more stage two research. 
Instead, binge drinking was found to mediate the relationship between physical activity 
(sports) and depressive symptomatology at Wave 2. This finding prompts intervention 
research to look at the influence of sport involvement on binge drinking and resulting 
mental health problems (e.g., depression).  
The greatest influence on young people’s decisions to begin drinking is the world 
they live in, which includes their families, friends, schools, the larger community, and 
society as a whole.  Proposed changes around the future of research should include closer 
examination into the individual, family, social, and environmental level influences on 
adolescent alcohol use. There is a definite peer component to being involved in structured 
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physical activities (e.g., sports), which could explain the significant association found 
between sport involvement and binge drinking in the current study. For this reason, it is 
imperative to place more research efforts in community-based participatory research, as 
well as, evidenced-based research practices. Also, more research should examine the 
effect of cognitive alcohol expectancies among adolescent populations to see what 
influence it has on alcohol use behaviors. For example, given some of the discussion of 
the current study’s findings, person-centered approaches with longitudinal data could be 
utilized to explore more fully the associations among sport and non-sport involvement 
and adolescent alcohol use behaviors. It is also important to point out that because this 
sample was a school-based sample, the association among these variables among clinical 
samples deserves further attention.  Knowledge from this line of research could lead to 
the targeted design of more beneficial prevention and intervention efforts to address 
alcohol initiation and drinking behaviors. 
Practice. This study has several implications for interventions related to health 
behaviors. The findings from this research have strong implications for social workers, 
public health professionals, and other health educators to initiate implementation of 
prevention programs as early as elementary school and continue through middle and high 
school. It is imperative for social workers to become knowledgeable on the continuum of 
the manifestation of alcohol use from childhood to adulthood. This ensures early efforts 
to help prevent and/or eliminate the initiation of this behavior and the resulting negative 
health consequences. The findings suggest the prevention, assessment, and treatment of 
adolescent alcohol use should be multi-dimensional (Werch et al., 2005).  
 117
On an individual level youth need to not only understand or view alcohol 
consumption from a legal perspective but also to develop more responsible beliefs and 
attitudes around alcohol consumption.  During adolescence, it is important to understand 
how peers can affect health behaviors. Therefore, not only should adolescent alcohol use 
be prevented, assessed, and treated, but the influence of peers, in particular how one 
compares and identifies themselves within a social network, should be considered. In 
order to effectively intervene, it will not be sufficient to focus only on the adolescent. As 
Werch and colleagues (2005) have noted, multiple strategies should be employed by 
researcher and practitioners to address adolescent alcohol use.  
Furthermore, the current study suggests one particular contextual variable (e.g., 
peers) that may be influential in the relationship between physical activity and adolescent 
alcohol use and should be included in prevention and intervention programs implemented 
by social workers.  Social workers can discuss with adolescents what they are hearing 
from their peers as it relates to alcohol use.  Also, social workers can possibly transmit 
the message across more adolescents, thereby increasing the likelihood of touching more 
and more adolescents. The findings from this study as it relates to sport involvement 
suggest that assessment and intervention practices may need to be modified to include 
assessing the whole teams alcohol use behaviors.   The social bonds created amongst 
teammates can potentially foster positive socialization environments where alcohol use is 
discouraged or implications in the consumption of alcohol. 
The findings from this study suggest that pro-alcohol peer exposure from sports 
and social situations increases the risk of underage drinking. As part of an intervention, 
on a group level, social workers could conduct groups with sport teams that help 
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adolescents explore the positive advantages of being involved in sports and staying away 
from alcohol. For example, the importance of avoiding alcohol for overall health and 
athletic performance can be emphasized. Teaching adolescents how to be involved in 
social situations and peer environments that are not defined by alcohol can be a part of 
this therapeutic process. Since sports participation was related to binge drinking, the 
social work practitioner can also work to encourage alcohol prevention across multiple 
settings. These settings could include not only the team, but at home with the parents, the 
school, and the coaches. Practitioners could encourage parental and coach involvement in 
team social events; which could help to reduce the likelihood of exposure, availability 
and consumption of alcohol. In the school, the social work practitioner can implement 
targeted programs for athletes to encourage abstinence from alcohol. These programs 
could include teacher involvement and training and consistent consequences for athletes 
who are caught drinking. 
Schools have increasingly become the place where adolescents interact with, not 
only their peers, but adults.  Teachers, administrators, and school social workers should 
work closely together in promoting the health-related benefits of exercise and how sports 
and alcohol use do not go together.  Teachers and school social workers could provide 
during and after school activities involving substance use prevention programs in 
conjunction with sports involvement.   
On a community level, social workers can advocate for increased advertising of 
the benefits of exercise and the risks of alcohol use by actively collaborating with other 
professional, community organizations, and associations. For example, school and 
coaches with the help from social workers can target social service agencies that work 
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closely with adolescent at risk for alcohol use and misuse. Once this connection is made 
social workers can help to foster the relationships among school, coaches and social 
service agencies to work closely in identifying adolescents on sport teams who appear to 
be at risk for alcohol use. The more collaboration and involvement across the adolescents 
social network the higher the likelihood to create a continual and constant message of 
alcohol prevention.  
Policy. Current policy surrounding underage drinking will inevitable prevent 
some youth from initiation of alcohol use before the age of 21. However, some will 
choose to engage in alcohol consumption despite the law. Perhaps, the current approaches 
have accomplished what they can and it is now time to move into a new era of 
investigation and develop new attitudes, beliefs, cultures, skills, and strategies around 
current policy to address the issue. The hope in the current study was to find involvement 
in physical activities as a protective factor. However, the opposite was found to be the 
case as it relates to structured sport involvement. Perhaps with further research on the 
influence of peer drinking behaviors associated with sport involvement, it is possible to 
gain a clearer understanding of the diverse mechanisms affecting the influence of 
structured physical activity on binge drinking. Then interventions for adolescent alcohol 
use should include specific components to address specific risk factors that sports 
involvement has on alcohol use behaviors. If and when these interventions can 
demonstrate effectiveness, then it justifies devoting resources at the local, state, and 
federal level to implement programs to prevent or reduce alcohol use among this high-
risk group. Social workers are highly qualified to work across all three levels to promote 
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funding for these interventions and playing a role implementing overall health behavior 
change.  
Social workers have often been at the forefront of substance abuse treatment and 
prevention efforts among adolescent and adult populations (Bliss, 2007).  In the 
adolescent population social workers have played a key role in the development and 
implementation of prevention and treatment programs to reduce underage drinking.  
While social work involvement in treating and preventing alcohol use has been 
significant their involvement in conducting research that leads to effective evidenced 
based interventions has been limited (Segal, Gerdes, & Steiner, 2009). However, in 
recent years social workers have become more involved in conducting research into 
effective treatments in dealing with the problem of alcohol use, abuse, and dependency 
(Segal, Gerdes, & Steiner, 2009).  For example, several studies in social work have 
examined comorbidity, the presence of interconnected substance abuse and mental illness 
and/or physical illness, health disparities and substance abuse, as well as the impact of 
substance abuse on families.  In addition, during the past twenty years there has been an 
emphasis by the social work profession to contribute additional knowledge to addressing 
alcohol use as evidenced by the professions efforts to involve itself more deeply in 
researching the underlying factors responsible for this problem among our Nation’s 
adolescents (Straussner, 2001).  
As a result, social workers are truly in a position to influence the research and the 
delivery of services to address the acute and chronic needs of vulnerable populations and 
high-risk individuals for alcohol use and alcohol related problems.  Through the 
continued development, application, and incorporation of evidence-based approaches in 
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interventions based off of cutting edge research, social workers can significantly impact 
treatment and prevention service for delivery for clients and their families (National 
Association of Social Work, 2005).  Furthermore, social workers should not only provide 
resources to community services but should advocate on behalf of adolescents during 
political issues to promote social justice. In summary, future recommendations proposed 
above are a comprehensive strategy and an ambitious endeavor that, taken as a whole, 
would foster a deep unequivocal societal commitment to curtail underage drinking.   
Conclusions and Future Directions 
Without a doubt, adolescent alcohol use is a difficult behavior to change because 
alcohol use has been woven into so many facets of U.S. culture.  Much remains to be 
learned regarding the etiology, influences, associations, and development of alcohol 
problem among adolescents and the impact of different strategies for their treatment and 
prevention. There is a pressing need for research and programmatic agendas concerning 
these issues to implement multidisciplinary and comprehensive approaches to addressing 
the problem. 
Although this dissertation’s findings are promising, further research is needed to 
refine the tested model. From the results of the current study, several recommendations 
for future studies and ways of refining the current study model can be suggested. For 
example, additional research is needed to better understand the mechanisms by which 
sports participation is associated with binge drinking behaviors among middle 
adolescents. An approach could be to explore non-drinking adolescents involved in sports 
compared to drinking adolescents involved in sports to research the plausible norms for 
drinking among this population. In addition, perhaps to tease apart the peer component, 
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future research should examine whether there is any differentiation between individual 
versus team sports. Another avenue for future research would be to consider specific 
expectancy domains (e.g., cognitive and behavioral) to determine if there are content 
areas that deserve attention. Overall, continued research is needed to better understand 
the relationship between physical activity and adolescent alcohol use. 
The model evaluated in this dissertation explicitly recognizes the potential 
importance of possible protective factors and mediators (e.g., depressive 
symptomatology) in predicting adolescent alcohol use behaviors. Another research area 
of key interest is how alcohol and depressive symptomatology are associated. It has been 
proven to be a challenge to elucidate which precedes the other. In this study significant 
reciprocal relationships were found between alcohol use (frequency and binge drinking) 
and depression. This speaks to the need for further research to tease apart these two 
conceptualizations of alcohol use behaviors. In addition, as mentioned in the review of 
the literature there does exist some degree of variability across race/ethnicity within the 
study variables. Although, this was not explored as an aim of the current study it is 
imperative that this be explored in future research. Given, the very key discrepancies 
across the mediator (depressive symptomatology), it was extremely fundamental and 
important to include gender analysis into the main aims of the study.   
In regards to the analysis of bidirectionality, future research should examine 
possible other variables that could explain the inverse relationship found between 
depressive symptomatology and adolescent alcohol use (frequency of alcohol use and 
binge drinking). For example, the variable of friends who drink, used as an instrumental 
variable in the current study could perhaps be examined as a moderator or mediator of the 
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relationship between depressive symptomatology and adolescent alcohol use. So future 
research should closely examine other variables that could be interacting with this 
relationship to help in providing some explanation for the relationship found in the 
current study. In addition, the current study served as a foundation to assess whether the 
relationships proposed hold. However, future research should include additional waves 
and examine cross-lagged effects to really assess bidirectionality. If the cross-lagged 
paths are both significant than it is possible to say with more certainty that there is 
bidirectionality.  
However, what the results do offer is a justification for researchers to examine 
beyond direct effect models. The continued expansion and examination of this study 
model is needed to further determine the relationship between physical activity and 
adolescent alcohol use. The current study serves as a foundation for the development of 
more complex and inclusive models. The findings serve as a building block for future 
phenomenological research that will consider broader populations of middle school-aged 
and high school-aged students identified to lack physical activity involvement and 
drinkers and non-drinkers. Clearly, there is an association between structured physical 
activity (e.g., sport) and binge drinking which requires additional attention. Finally, the 
role of peer alcohol use and the perception of peer alcohol use warrant further 
investigation given the influential factor it is believed to have with sport involvement. 
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Table 1   
Demographic Information Reported in Frequencies, Standard Deviations and Errors for 
Add Health Study Participants 
 
  
Frequenciesa (SD) and (SE) 
 
Variable 
 
Unweighted1 
 
Weighted2 
Age 14.02 (.68) 14.05 (.02) 
 
Gender 
 
Males 48.9 51.9 (1.1) 
Females 51.1 48.1 (1.1) 
  
Race/Ethnicity  
White 58.2 67.9 (4.4) 
Black 24.0 15.8 (3.3) 
Hispanic 11.7 11.3 (2.4) 
Otherb 6.1 5.0 (1.0) 
  
Parental Income 34.45 (23.35) 33.73 (1.57) 
  
Parental Education  
Less than 8th grade 4.1 .3 (.2) 
Did not graduate high school 10.8 4.1 (.9) 
High school degree 29.3 12.6 (1.7) 
Trade school 16.2 31.6 (1.7) 
College but no degree 18.2 15.5 (1.3) 
College degree 13.1 17.7 (1.2) 
Professional beyond college 8.4 6.7 (.9) 
 
Note. aN = 2054; 1SDs were reported for unweighted data where applicable; 2SEs were 
reported for weighted national representation, and SEs were corrected for multiple stages 
of cluster sample design and unequal probability of selection; bOther in the 
Race/Ethnicity category represents Asian and Native Americans 
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Table 2   
Means, Standard Deviations and Errors of Study Variables both Unweighted and 
Weighted for Total Sample and by Gender 
 
 
 
Note. aN = 2054, bn = 1004, cn = 1050; 1SDs were reported for unweighted data; 2SEs 
were reported for weighted national representation, and SEs were corrected for multiple 
stages of cluster sample design and unequal probability of selection; CES-D = Center for 
Epidemiologic Studies Depression Scale; Number of Friends who drink at wave 2 = 
instrumental variable used in bidirectional analyses 
Unweighted Weighted2 Unweighted Weighted2 Unweighted Weighted2
Level of physical activity 
participation in 
sports/week at wave 1 
(PA_Sport_1)
1.63 (1.12) 1.62 (.04) 1.92 (1.09) 1.84 (.05) 1.35 (1.10) 1.39 (.05)
Level of participation in 
unstructured 
activities/week at wave 1 
(PA_US_1)
1.31 (.75) 1.33 (.02) 1.41 (.80) 1.442 (.04) 1.21 (.69) 1.23 (.03)
Level of depressive 
symptoms (CESD total 
score) wave 2 
(CESD_2)
10.70 (7.51) 10.60 (.24) 9.45 (6.50) 9.44 (.25) 11.89 (8.20) 11.86 (.35)
Frequency of Binge 
drinking at wave 2 
(Binge_2)
1.40 (1.70) 1.65 (.05) 1.65 (1.87) 1.62 (.14) 1.20 (1.51) 1.13 (.08)
Frequency of alcohol use 
at wave 2 (FAU_2)
2.05 (1.46) 2.31 (.04) 2.21 (1.54) 2.20 (.10) 1.91 (1.37) 1.94(.09)
Covariates
Level of depressive 
symptoms (CESD total 
score) wave 1 
(CESD_1)
10.28 (7.35) 10.10 (.24) 9.29 (6.48) 9.39 (.30) 11.22 (7.99) 10.87 (.34)
Level of Binge drinking at 
wave 1 (Binge_1)
1.11 (1.59) 1.16 (.08) 1.33 (1.79) 1.37 (.13) .91 (1.37) .97 (.10)
Level of Frequency of 
alcohol use at wave 1 
(FAU_1)
1.56 (1.43) 1.56 (.06) 1.61 (1.56) 1.59 (.10) 1.52 (1.30) 1.53 (.07)
Instrumental Variable
Number of Friends who 
drink at wave 2 
(FrWhoD_2)
.95 (1.096) 1.04 (.04) .95 (1.11) 1.05 (.05) .96 (1.09) 1.04 (.05)
Samplea Malesb Femalesc
Variables
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Table 3   
Skewness and Kurtosis for Study Variables 
 
 
Variable 
 
Skewness 
 
Kurtosis 
 
Level of physical activity participation in 
sports/week at Wave 1  
 
-.09 
 
-1.39 
 
Level of participation in unstructured 
activities/week at Wave 1  
 
.34 
 
-.35 
 
Level of depressive symptoms (CESD 
total score) Wave 2  
 
1.13 
 
1.59 
 
Frequency of Binge drinking at Wave 2  
 
1.16 
 
.32 
 
Frequency of alcohol use at Wave 2  
 
.77 
 
-.10 
 
Covariates 
  
Level of depressive symptoms (CESD 
total score) Wave 1  
1.15 1.69 
 
Level of Binge drinking at Wave 1  
 
1.43 
 
1.04 
 
Level of Frequency of alcohol use at wave 
1 (FAU_1) 
 
1.03 
 
.63 
 
Instrumental Variable 
  
Number of Friends who drink at wave 2 
(FrWhoD_2) 
.77 -.82 
 
Note. Number of Friends who drink at wave 2 = instrumental variable used in 
bidirectional analyses 
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Table 4   
Path Coefficients, p values and 95% Confidence Intervals for SEM Model with 
Frequency as Outcome for Males 
 
  
Notes. B signifies unstandardized path coefficients; 95% CI = 95% confidence interval 
for unstandardized path coefficient; b signifies that the interaction contrast was 
significant.  
Lower 2.5% Upper 2.5%
Level of physical activity participation in 
sports                0.02 0.72 -0.08 0.11
Level of physical activity in participation in 
unstructured activities              0.11 0.24 -0.08 0.30
Level of depressive symptoms Wave 1           0.02 0.14 -0.01 0.05
Frequency of alcohol use Wave 1 0.28 0.00 0.19 0.38
Dsex 0.05 0.74 -0.22 0.31
Black -0.10 0.46 -0.37 0.17
Hispanic -0.13 0.39 -0.42 0.16
Other 0.04 0.86 -0.37 0.44
Education -0.05 0.23 -0.12 0.03
Income 0.00 0.70 -0.01 0.00
Age 0.21 0.05 0.00 0.42
Friends who drink Wave 2 0.47 0.00 0.37 0.57
Level of depressive symptoms Wave 2           -0.10 0.02 -0.19 -0.01
DSex_Depressive symptoms 0.11 0.01 0.03 0.19
Level of physical activity participation in 
sports                -0.23 0.17 -0.56 0.10
Level of physical activity in participation in 
unstructured activities              -0.03 0.91 -0.54 0.48
Level of depressive symptoms Wave 1           0.53 0.00 0.46 0.60
Frequency of alcohol use Wave 1 -0.30 0.32 -0.90 0.29
Dsex 1.85 0.00 1.16 2.53
Black 1.03 0.03 0.12 1.94
Hispanic 0.89 0.17 -0.39 2.17
Other 1.01 0.16 -0.38 2.39
Education -0.04 0.74 -0.28 0.20
Income -0.01 0.19 -0.02 0.01
Age 0.36 0.26 -0.27 0.99
Frequency of alcohol use Wave 2 1.36 0.00 0.46 2.26
β p -value
95% C. I.
Level of depressive symptoms Wave2    ON
Frequency of Alcohol Use Wave 2    ON
 128
Table 5   
Path Coefficients, p values and 95% Confidence Intervals for SEM Model with 
Frequency as Outcome for Females 
 
 
 
Notes. B signifies unstandardized path coefficients; 95% CI = 95% confidence interval 
for unstandardized path coefficient; b signifies that the interaction contrast was 
significant.  
Lower 2.5% Upper 2.5%
Level of physical activity participation in 
sports                0.04 0.37 -0.05 0.13
Level of physical activity in participation in 
unstructured activities              0.12 0.23 -0.07 0.31
Level of depressive symptoms Wave 1           0.02 0.12 -0.01 0.04
Frequency of alcohol use Wave 1 0.29 0.00 0.20 0.38
Dsex 0.08 0.46 -0.13 0.29
Black -0.16 0.21 -0.42 0.09
Hispanic -0.18 0.18 -0.45 0.09
Other -0.02 0.90 -0.35 0.31
Education -0.04 0.28 -0.11 0.03
Income 0.00 0.55 -0.01 0.00
Age 0.17 0.10 -0.03 0.38
Friends who drink Wave 2 0.45 0.00 0.35 0.55
Level of depressive symptoms Wave 2           -0.06 0.04 -0.12 0.00
DSex_Depressive symptoms 0.06 0.01 0.01 0.10
Level of physical activity participation in 
sports                -0.23 0.17 -0.56 0.10
Level of physical activity in participation in 
unstructured activities              -0.03 0.91 -0.54 0.48
Level of depressive symptoms Wave 1           0.53 0.00 0.46 0.60
Frequency of alcohol use Wave 1 -0.30 0.32 -0.90 0.29
Dsex -1.85 0.00 -2.53 -1.16
Black 1.03 0.03 0.12 1.94
Hispanic 0.89 0.17 -0.39 2.17
Other 1.01 0.16 -0.38 2.39
Education -0.04 0.74 -0.28 0.20
Income -0.01 0.19 -0.02 0.01
Age 0.36 0.26 -0.27 0.99
Frequency of alcohol use Wave 2 1.36 0.00 0.46 2.26
95% C. I.
β p -valueFrequency of Alcohol Use Wave 2    ON
Level of depressive symptoms Wave2    ON
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Table 6   
Path Coefficients, p values and 95% Confidence Intervals for SEM Model with Binge 
Drinking as Outcome for Males 
 
 
 
Notes. B signifies unstandardized path coefficients; 95% CI = 95% confidence interval 
for unstandardized path coefficient; b signifies that the interaction contrast was 
significant. 
Lower 2.5% Upper 2.5%
Level of physical activity participation in 
sports                0.11 0.05 0.00 0.21
Level of physical activity in participation in 
unstructured activities              0.15 0.21 -0.08 0.38
Level of depressive symptoms Wave 1           0.04 0.04 0.00 0.07
Frequency of binge drinking Wave 1 0.41 0.00 0.31 0.51
Dsex -0.05 0.69 -0.31 0.20
Black -0.54 0.04 -1.06 -0.02
Hispanic 0.35 0.08 -0.04 0.73
Other -0.05 0.82 -0.51 0.40
Education -0.02 0.71 -0.13 0.09
Income -0.01 0.14 -0.01 0.00
Age 0.18 0.10 -0.03 0.40
Friends who drink Wave 2 0.48 0.00 0.35 0.60
Level of depressive symptoms Wave 2           -0.12 0.03 -0.22 -0.01
DSex_Depressive symptoms 0.12 0.01 0.04 0.20
Level of physical activity participation in 
sports                -0.35 0.10 -0.76 0.07
Level of physical activity participation in 
unstructured activities -0.04 0.87 -0.54 0.45
Level of depressive symptoms Wave 1           0.50 0.00 0.42 0.58
Frequency of binge drinking Wave 1 -0.32 0.23 -0.84 0.20
Dsex 2.11 0.00 1.37 2.84
Black 1.53 0.00 0.51 2.55
Hispanic 0.34 0.56 -0.81 1.48
Other 1.25 0.10 -0.23 2.74
Education -0.05 0.73 -0.31 0.22
Income 0.00 0.74 -0.02 0.02
Age 0.38 0.18 -0.17 0.94
Frequency of binge drinking Wave 2 1.33 0.00 0.52 2.13
β p -value
95% C. I.
Level of depressive symptoms Wave2    ON
Frequency of binge drinking Wave 2   ON
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Table 7.  Path Coefficients, p values and 95% Confidence Intervals for SEM Model with 
Binge Drinking as Outcome for Females 
 
 
 
Notes. B signifies unstandardized path coefficients; 95% CI = 95% confidence interval 
for unstandardized path coefficient; b signifies that the interaction contrast was 
significant. 
 
Lower 2.5% Upper 2.5%
Level of physical activity participation in 
sports                0.13 0.01 0.04 0.23
Level of physical activity in participation in 
unstructured activities              0.15 0.17 -0.07 0.37
Level of depressive symptoms Wave 1           0.03 0.02 0.01 0.06
Frequency of binge drinking Wave 1 0.39 0.00 0.30 0.49
Dsex 0.21 0.05 0.00 0.42
Black -0.60 0.02 -1.09 -0.12
Hispanic 0.28 0.17 -0.12 0.67
Other -0.13 0.47 -0.49 0.22
Education -0.02 0.76 -0.12 0.09
Income -0.01 0.11 -0.01 0.00
Age 0.14 0.20 -0.08 0.36
Friends who drink Wave 2 0.46 0.00 0.34 0.58
Level of depressive symptoms Wave 2           -0.07 0.05 -0.14 0.00
DSex_Depressive symptoms 0.07 0.01 0.02 0.13
Level of physical activity participation in 
sports                -0.35 0.10 -0.76 0.07
Level of physical activity participation in 
unstructured activities -0.04 0.87 -0.54 0.45
Level of depressive symptoms Wave 1           0.50 0.00 0.42 0.58
Frequency of binge drinking Wave 1 -0.32 0.23 -0.84 0.20
Dsex -2.11 0.00 -2.84 -1.37
Black 1.53 0.00 0.51 2.55
Hispanic 0.34 0.56 -0.81 1.48
Other 1.25 0.10 -0.23 2.74
Education -0.05 0.73 -0.31 0.22
Income 0.00 0.74 -0.02 0.02
Age 0.38 0.18 -0.17 0.94
Frequency of binge drinking Wave 2 1.33 0.00 0.52 2.13
β p -value
95% C. I.
Level of depressive symptoms Wave2    ON
Frequency of binge drinking Wave 2   ON
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Figure 1.  Conceptual Model with Frequency of Alcohol Use as Outcome 
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Figure 2.  Conceptual Model with Binge Drinking as Outcome 
 
Physical Activity 
(Structured Sports)
Wave 1
Physical Activity 
(Unstructured 
Activities)
Wave 1
Depressive 
Symptomatology 
Wave 2 (CESD)
residual
residual
a
b
c
d
e f
Frequency of 
Binge Drinking
Wave 2
 
 
 
 
 
 133
Figure 3.  Model with Frequency of Alcohol Use as Outcome for Males 
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Figure 4.  Model with Frequency of Alcohol Use as Outcome for Females 
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Figure 5.  Model with Frequency of Binge Drinking as Outcome for Males 
 
Physical Activity 
(Structured Sports)
Wave 1
Physical Activity 
(Unstructured 
Activities)
Wave 1
Depressive 
Symptomatology 
Wave 2 (CESD)
.78
.66
Gender
a =
.11 (p = .045)
b
c
d
e 
=
 -.
12
 (p
 =
 .0
3)
f =
 1
.3
28
 (p
 =
 .0
01
)
Frequency of 
Binge Drinking
Wave 2
 
 
 
 
 
 
 136
Figure 6.  Model with Frequency of Binge Drinking as Outcome for Females 
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APPENDICES 
APPENDIX A: Physical Activity Measure 
 
1. During the past week, how many times did you go roller-blading, roller-skating, 
skate-boarding, or bicycling? 
0 not at all 
1 1 or 2 times 
2 3 or 4 times 
3 5 or more times 
6 Refused 
8 Don’t know 
 
2. During the past week, how many times did you play an active sport, such as 
baseball, softball, basketball, soccer, swimming, or football? 
0 not at all 
1 1 or 2 times 
2 3 or 4 times 
3 5 or more times 
6 Refused 
8 Don’t know 
 
3. During the past week, how many times did you do exercise, such as jogging, 
walking, karate, jumping rope, gymnastics or dancing? 
0 not at all 
1 1 or 2 times 
2 3 or 4 times 
3 5 or more times 
6 Refused 
8 Don’t know 
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APPENDIX B: CES-D Measure 
 
1. You were bothered by things that usually don’t bother you. 
4 never 
5 rarely 
6 a lot of the time 
7 most of the time or all of the time 
7 Refused 
9 Don’t know 
 
2. You didn’t feel like eating, your appetite was poor. 
4 never 
5 rarely 
6 a lot of the time 
7 most of the time or all of the time 
7 Refused 
9 Don’t know 
 
3. You felt that you could not shake off the blues, even with help from your family 
and your friends. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
 
4. You felt that you were just as good as other people. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
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5. You had trouble keeping your mind on what you were doing. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
6. You felt depressed. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
7. You felt you were too tired to do things. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
8. You felt hopeful about the future. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
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9. You thought your life had been a failure. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
 
10. You felt fearful. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
11. You were happy. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
12. You talked less than usual. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
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13. You felt lonely. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
14. People were unfriendly to you. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
15. You enjoyed life. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
16. You felt sad. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
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17. You felt that people disliked you. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
18. It was hard to get started doing things. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
19. You felt life was not worth living. 
0 never 
1 rarely 
2 a lot of the time 
3 most of the time or all of the time 
6 Refused 
8 Don’t know 
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APPENDIX C: Alcohol Use Measure 
 
1. During the past 12 months, on how many days did you drink alcohol? 
1 Every day or almost every day 
2 3 to 5 days a week 
3 1 or 2 days a week 
4 2 or 3 days a month 
5 once a month or less (3-12 times in the past 12 months) 
6 1 or 2 days in the past 12 months 
7 Never 
96 Refused 
97 Legitimate skip 
98 Don’t know 
 
2. Over the past 12 months, on how many days did you drink five or more drinks in 
a row? 
1 never 
2 rarely 
3 a lot of the time 
4 most of the time or all of the time 
8 Refused 
9 Don’t know 
96 Refused 
97 Legitimate skip 
98 Don’t know 
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